Freon! 
= 
= 
~~ 
s 
- 
“a 
ben 
ret 
fem 
z 


MIC STRENGTH 
JANUARY, 1938 


0 
CHANGING SIAM 


JAPAN’S POSITION 
JAPAN’S ECON 


| Vol. XXXIV 











(=< a Te et lee 1 Te | 7. a “3 = Ys Ws Aey = - _-» — 4°% - oe ee A m — ae 4 . — — ary =* te ae Pe a ro _" : : ’ 
Va anit 6» ahd ise aT ST Ns) MTG eee neha: ‘ae | . ? Sass RC ii ae SCAT 90 ee et IN a oe 
ale ne ! a Le Oe: iy uf Ll = LJ Pay & oF a wea I ny . = , Y sag ~~] } ‘ 5 | Y s. an let he a ew | ® in: i ‘ aye Ld Alyy my ml 4 Pip ss ey. en i 
> bk 0 “= Pc | i} .) a ek i \ a ‘ 4 . i = j \ ; : " ' 4 . an | Te, he ps i ere wr 4 yee gah 7 fo) git iE eae a 
50% be, ri | | ee ae, SET i" uy “ ; pu , in : “" it ‘ iy Oe ee ita, ay [= . Y at 2 oy) | ee 
Pr “st Erie! Hi / : f 4 - . ii. a . ai Jaa 
4 1 ' 4 P " A = : dl I tae ul hs 
Es ml _—a Lt j a 








one | ah F 



















if = f : A y is ad ” OA , - er f 
J - oer eat eS re fa ' . Y° , cee , 0 | 
Lit Toe iim Be i = vet aes, : . veg we eeerd 
| Da it he yi feu 4 5" i ‘ ‘ _ ‘ Te = ih A Pe a 
a on" * 4 = ' . pif } * P 
i % =| 4s 7 yu j i ee 7 Ri hate = san eae 
i : , } <= *=.. ™ al ~ . | a4 oy 
7) a i J y ert =" ' ri ‘ > Ww — . . Wen | 
: . . | je, AEN te =! a Mt ea ail “¥ et . hh 
j i . \ | " 1. i i yy! 4 Po Me 

















aA Weer aan 


| 


uF 
throughout the 


General Passenger Agents, Cunard White Star Line in the 


Shasta 
‘ Xu ah inet : pe 
aT ate be . - 
© ° 
: | 
4 "45-9 a ia 
9 "| | 
* i AF? te! 
a” 3 
A+ 
ltr 
ie 
ae, = 
aan , 
NS a ewe eae iy 
: 8) 
Sl 
=, 
iin 


I 


. sma ll 
i Seki eho ny mie 


Seas. 


; eae: 


298, 


in 1885 






1 Passenger Serv 





etc. 


TOKYO, JAPAN 


Orient 


rvice 


P 


Ww 


(Japan Mail) © 





ee OS ee eee SL 2 ee 


Has | t alte, ol 


t 
ri 
ai 


= 


Ld 
* 
= 
= 


ous Round Trip Fares quoted on v 


= 


. 


ce 


Founded 


incipa 





Se 


alifo "Vv 
Orient-Seattle-Vancouver Se 


ov. “ —_——_ = $i es. * 





ers cleaving the seven 


« 4 
ao Lvs Wiss A. 


ce are always assured by the N. Y. K.’s fast 


servi 





= 


Japan-Bombay Se 





ent bas 






shaud 
f 
or 
4 
rs 
we 
g 
q 
F 
5 
: 
a 
o 
4 
2 
ca) 
A 
S 
> 
fast 
G.) 
> 
a 





veni 


and con 


7 
1 “4 
iY ay ath Wal ih 





ye 


rien 





N. Y. K. Pr 
la 
Vv 








and modern 


courteous 





Japan-Europe Service - 
Shanghai-Nagasaki- 
ari 


O 
Japan-South America (West Coast) Service 
rvice 


he Sa r= 2 3, 


iéiee=l_. 


"tL 


7 
ee -_ 


r 


ae 


} 


¥ 
oe i: sl 


a 








Verto SS ieee 


= 


oe ray 





FOUNDED, 


1904 








ENGINEERING + 


THE PIONEER 
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COMMERCE 


IN ITS FIELD 


A Monthly Review of Far Eastern Trade, Finance and Engineering, Dedicated to the Industrial Development and 
Advancement of Trade in Far Eastern Countries. 


HEAD OFFICE: 


YOKOHAMA SPECIE BANK BuILbDING: Suites No. 21] AND 21s, 24 THE Bunb, 
SHANGHAI, 


CHINA 


C. J. LAVAL, Editor 


GREAT Britain: Walter Judd, Ltd., 47 Gresham Street, London, E.C.2 


SUBSCRIPTION IN CHINA: $10.00 Mexican, U. S. & Philippines Gold $5.00, Elsewhere $12.00 Mexican per annum 
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'BABCOCK & WI LCOX, LIMITED | 


PATENT WATER-TUBE STEAM BOILERS 


SUITABLE FOR ALL INDUSTRIES & FOR BURNING ANY KIND OF FUEL 


SUPPLIERS OF: 


COMPLETE STEAM PIPING PLANTS AND ALL BOILER HOUSE ACCESSORIES 


Head Office for China: 
sole Licensee for Japan: 


1 THE SUND, SHANGHAI 
TOYO BABCOCK KABUSHIKI KAISHA 


Head Office No. 1 ISOGOMACHI, tSOGO-KU, YOKOHAMA 
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Water Tube Boilers. 
for your new ships! 


45 years ago we produced 
the first successful water 


tube boiler, and, to-day, our 
latest. types still lead for 
economical steam generating. 
They are readily’ 2 accessible 
for cleaning and replace- 
ment; space and weicht 
saving; and their equally- 
distributed heating ensures 
tight seams. Supplied for 
coal oil or wood fuel, with 
superheaters if required. 
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Full perticulats of our sadbicélonns obtainable from our Branches at: 
Robert Dollar Buliding, Thornycroft House, 48 Diamond Harbour Road, 
5i Canton ond, Shan ghai ory Road, Singapore, see Calcutta, India 
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Telephones: 
Marunouchi: 2131, 2141, 2151, 3837 
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Cable Address: 


“TWASAKILEC, TOKYO” 


MITSUBISHI DENKI KABUSHIKI KAISHA 


(Mitsubishi Electric Manufacturing Co., Ltd.) 


Head Office: Marunouchi, Tokyo 


Kobe Works: 
Wadamisaki, Kobe 
Tel. Hyogo: 928, 929 





Nagoya Works: 
Yatamachi, Higashiku, Nagoya 
Tel. Higashi: 6600, 6601 


Nagasaki W orks: 


Koyamachi, Hirato, Nagasaki 
Tel. 50, 51, 72 





SPECIALITIES: 


Hydro-Electric Power Plants 

Steam Electric Power Plants 

Equipment for Electric Railway System 
Electric Equipment for Spinning and Weav- 


ing Mills 

Motors and Other Electric Supplies for 
Factories 

Electric Appliances for Agricultural 
Purposes 


Elevators and Electric Stairways 

Household Electric Appliances 

Other Electric Machinery, Apparatus and 

. ~ Instruments. 

Westinghouse Air Brakes, Automatic 
Coupler and Friction Draft Gear 

Door Control Apparatus to the Designs 
of National Pneumatic Co., of 
America 


Sole Agents: Mitsubishi Shoji Kaisha, Ltd. 
: (Mitsubishi Trading Co., Ltd.) 


Tokyo, Osaka, Shanghai, Hongkong, Hankow, Dairen, Singapore, London, New York, Berlin, Paris 
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For the rapid handling of mass 
products, such as coal, ore, potash, 
gravel and sand the easily operated 
Demag Level Luffing Cranes have 
been used for years, also in connection 
with the Demag Loading Bridges. 
Up to the present thousands of Demag 
Harbor Cranes and many hundreds 
of Demag Loading Bridges have been 
supplied to nearly all the river and 
sea-port Authorities in the world. 
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Printed matter and estimates to be 


had on application. 


and Level- -luffing c cranes 


Illustrated prospectus will be sent on application by Demag Aktiengesellschaft, Duisburg, Germany, or by the following Agencies : 


China—Siemssen & Co., SHANGHAI, P.O. Box 406. ~ a peal od oe eee tee e 
Japan—H. Gossens, 612, Yusen Building, Marunouchi, TOKYO ines oo nf: poem a a v/h Kaumanns & 
Manchuria—Re Mining Equipment: J. Schienhutte, 146, . Bragaweg 75, BAND 
Kaede-Cho, DAIREN | Straits Settlements—N. V. Straits Java Trading Co., 
elles aapge eee. ape aead aes Norge a SINGAPORE, S.S., P.O. Box 600 
Gossens, 612, Yusen Building, Marunouchi, TOKYO 
British India—A. Luebke, Ltd., Consulting Eng:meers, P.O. The Philippines—The Philippine Engineering Co., 109, Plaza 
Box No. 52, 54 Stephen House, Dalhousie Square (East), St. Cruz, MANILA 
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Meters 
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Oil-Break Starters 
Contactor Type Starters 
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OKURA KUMI (Okura Partners) 


BARON K. S. OKURA, KUMEMA OKURA, C. KADONO 


Affiliated Compantes: 


OKURA & CO. (Trading), Ltd. 
S. TAMAKI, Chairman 
B. IMAI, Managing Director (Tokyo) 
T..MINAGAWA, Managing Director (Osaka) 


OKURA & CO. (Mining), Ltd. 
R. SHIMAOKA, President 
S. OSAKI Managing Director 





OKURA & CO. (Engineering & Contracting), Ltd. 
T. HARA 
E. TAKETOMI |Monesing Directors 
S. KATO 


OKURA & CO. (Fire & Marine Insurance), Ltd. 
N. OKURA, President 
M. ITO, Managing Director (Osaka) 
K. NATORI, Managing Director (Tokyo) 


OKURA & CO. (Sumatra Plantation), Ltd. 
T. HAYAMI, Managing Director 
S. IIZUKA, Director (Sumatra) 


Head Office: Ginza, Tokyo 

Shanghai Office: No. 20 Kiukiang Road 

Shangha Wharf: Yi-Chong, Pootung 

Branch Offices and Agencies: All over Japan, China, Europe and America 
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TOSHIN SOKO KAISHA 
(THE TOSHIN WAREHOUSE CO., LTD.) 


CAPITAL - - - - - Yen 15,000,000 





Stevedoring, Landing, Express and Shipping 
Agents, Customs Brokers and 


Warehousemen 





Complete with all Facilities and Thoroughly Equipped for Handling Stevedoring and Warehousing Business 








The Warehouse at Kobe The Warehouse at Tokyo 


Chairman: S. OHTA 

Managing Director: T. TESHIMA 
Directors: K. SHIMADA AND K. MIZOBE 
Auditor : K. TAKAGI | 


HEAD OFFICE: No. 12 3-CHOME HAKOZAKI-CHO, NIHONBASHI-KU, TOKYO 


WAREHOUSE and OFFICES: 


Tokyo, Yokohama, Nagoya, Yokkaichi, Osaka, Kobe, Moji and Shimonoseki. 
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. ee ie eS: 


De 


Mitsubishi Marine and Fire 
Insurance Co., Ltd. 
| (Mitsubishi Kaijo Kasai Hoken Kabushiki Kaisha) 





Paid-up Capital - - - Yen 7,500,000 


Head Office: Cable Address: 
i! Mar unouchi, Tokyo * Insurer = ——_—___———_— 


Chairman: 





Mr. Sobun Yamamuro 


Capiial - .- +> Yen 5,000,000 _ Managing Director : 
Reserve Fund - - _,, 12,380,000 Mr. Yohtaro Kurita 


Head Office: 


| Branches and Agencies: No. 6 Marunouchi, 2-chome, Koji- 
LONDON, NEW YORK, OSAKA. machi-ku, Tokyo. 

KOBE, SHANGHAI, AND OTHER aneene 

IMPORTANT CITIES AND PORTS Branch Office: 


OF THE WORLD ' No. 1 Imabashi, 4-chome, Higa- 
shiku, Osaka. 
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Codes Used: 
Acme, Bentley’s Complete 
Phrase, Kendall’s, etc. 


MITSUBISHI SHOJI KAISHA, LTD. 


(Mitsubishi Trading Co., Ltd.) 


Cable Address : 
“TWASAKISAL TOKYO ” 








Head Office: MARUNOUCHI, TOKYO, JAPAN 


IMPORTERS AND EXPORTERS, MANUFACTURERS, 
COMMISSION MERCHANTS, BROKERS, SHIPOWNERS 


EE ee _- =F oOo -- - 


BRANCHES AND REPRESENTATIVES : 


JAPAN — Osaka, Kobe, Kure, Moji, Nagasaki, Saseho, Nagoya, Yokohama, Otaru, Keelung, Taihoku, 
Takao, Keijo, Fusan, Seishin, etc. 

ABROAD—Dairen, Mukden, Hsinking, Harbin, Antung, Yingkow, Chinwangtao, Tientsin, Tsingtao, 
Shanghai, Hankow, Hongkong, Manila, Soerabaya, Singapore, Bangkok, Calcutta, Bombay, 
Beirut, Alexandria, Johannesburg, Sydney, Melbourne, London, New York, Seattle, San 
Francisco, Buenos Aires, etc. 


AGENCIES : 
Berlin: MITSUBISHI SHOJI KAISHA, G.m.b.H. 
Paris, Lyon and Casablanca: SOCIETE ANONYME FRANCAISE MITSUBISHI. 
Teheran: PERSIA AND JAPAN TRADING CO., LTD. 


EXPORTING FROM JAPAN: 


Canned Goods (Salmon, Crabmeat, Sardines, Tunafish, Pineapple, Mandarin Oranges, etc.), Fish and 
Vegetable Oils, Refined and Candy Sugar, Dairy Products, Wheat Flour, Peas and Beans, Oil Seeds, 
Cereals, Tea, Fertilizers, Vegetable Oil Cake and Meal, Fish Meal, Feeding-stuffs, Coal, Pig Iron, Rails, 
Galvanized Steel Sheets, Wire Nails, Other Steel Materials, Copper and all other Descriptions of 
Non-ferrous Metals and Ores, Tubes, Pipes, Pipe Fittings, Kerosene Engines, Link Chains, Automobile 
Parts and Accessories, Cycles, Machinery of all Descriptions, Electric Bulbs, Cement, Paper, Sheet Glass, 
Silk Goods, Rayon (Yarns, Piece Goods), Cotton Cloth, Chemicals (Soda Ash, etc.), Rubber Shoes, Beer, 
Soap, Lumber (Ply-wood, Momi Chests, etc.) and General Oriental Products and Merchandise, etc., etc. 


IMPORTING INTO JAPAN: 
Fertilizers, Raw Sugar, Wheat, Cereals, Crude and Refined Petroleum, Fuel Oil, Iron, Steel, Non-ferrous 


Metals and Ores, Phosphate Rock, Machinery of all Descriptions, Chemicals. Wool, Salt, Timber, Pulp, 
Crude Rubber, Tyres and Rubber Goods, General Merchandise, etc., etc. 
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ae 
MITSUBISHI 
WAREHOUSE CO., LD.| 


(MITSUBISHI SOKO KAISHA, LTD.) 





AND 


YYESTUFFS 


The Finest Steaming and Bunker Coals and Highest 
class Dyestuffs of the Far East are produced from 
the famed Miike, Tagawa, Yamano, Sunakawa, 


Capital Subscribed - - Yen 20,000,000 Bibai and Kawakami Collieries and Miike Dyestuff 
Capital Paid-up - - - Yen 15,000,000 works operated by the 
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LANDING, SHIPPING AND 
FORWARDING AGENTS, 
STEVEDORES, CUSTOMS 
BROKERS & WAREHOUSEMEN 








MINING COMPANY, LTD. 
Head Office : 


No. 1 Muromachi 2-Chome Nihonbashi-ku, 
TOKYO, JAPAN 





tas aS Capital ... ... Yen 100,000,000 
THE NEW WAREHOUSE AT EDOBASHI, TOKYO 

| = Annual Coal Output is equal to one-quarter of Total 
: Japanese Mines 


LEAD, SILVER, GOLD, ZINC, 
= | | SPELTER, SULPHUR, COKE 
WAREHOUSE AT SHINKO, KOBE | and MACHINERY 





i Ean SS aes Are produced from the Company’s, KAMIOKA, 
Head Office: EDoBasHI, NIHONBASHIKU, TOKYO | Lead, Silver, and Zinc Mine; KUSHIKINO and 
Branches: YOKOHAMA, KoBE, OSAKA AND Moji || | SANRU, Gold Mine; HOROBETSU, Sulphur Mine: 


Zine Plants, Machinery, Coke, and By-producte 
Establishment in Miike 





Affiliated Companies : 


Kyopo UNyU KABUSHIKI KAISHA 


(The Kyodo Express Co., Ltd., Yokohama, Tokyo) Sole Agents for our Products: 


oe MITSUI BUSSAN KAISHA, Ltd. 
RiokA Soko KABUSHIKI KAISHA ; 


The Ricka Wareh ee (MITSUI & Co., Ltd.) 
(the Riok arehouse Co., Ltd., Shanghai) Tokyo, London, New York, Shanghai, Hongkong and 


Cable Address, all Branches: “SOKO” other Principal Commercial Centers of the World 
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Codes : 


D ENGINEERS 


LIMITED) 





BUSHIKI KAISHA 


YOKOHAMA DOCK, YOKOHAMA, JAPAN 
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Water-front View of the Yokohama Dock 
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OKOHAMA SENKYO KABUSHIKI KAISHA 
DOCK COMPAN 


SHIP REPAIRERS 





YOKO 








Cable Address 


“DOCK” 


l 
o. 2 
0. 3 





a = SS, ae eS Se Ee SU 





12 : THE FAR EASTERN REVIEW January, 1938 







290 Mail, Passenger and Freight Services 
with a Fleet of 180 Vessels 
aggregating 650,000 Tons. 





M.YV. Kinai Maru One of Eight Sister Boats on the New York Express Freight Service 


NEW YORK LINE *e.°icc": 
EXPRE q & SERVI Angeles and Panama 


Canal—Far East. 
Shanghai—26 Days—New York. New York—4l Days—Shanghai 








FORTNIGHTLY SERVICE 








SHANGHAI TO FOOCHOW, KEELUNG AND TAKAO 
Every 10 Days Service 





Principal Regular Ocean Lines 


South American Line - 2 times a Month Bombay Line - 2 times a Month 
East and South African Line Monthly Calcutta Line - 2 times a Month 
Australian Line -_—— - - Monthly  Saigon-Bangkok Line 2 times a Month 
New Zealand Line - - #£/Monthly Philippine Line - = Fortnightly 








Chinese Service [Month 
Osaka-Tientsin Line - 7tzmesaMonth Keelung-Foochow-Amoy Line 3 times a 
Yokohama-Tientsin Line O6timesaMonth Keelung-Hongkong Line - Weekly 
Takao-Canton Line - Fortnightly 

OFFICES AND AGENTS IN CHINA 


| | SHANGHAI, HONGKONG, TIENTSIN, SWATOW, AMOY, CANTON, FOOCHOW, HANKOW, 
| _ TSINGTAO AND CHEFOO 


4 
a | 
i 
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for the Chinese Government Kiaochow-Tsinan Railway built atthe S.M-R. 
| Workshops at Dairen 


the Railway Works for the S.M.RBR. 
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ESTABLISHED TOKYO & OSAKA 


1896 


ISVA 


STEAM ENGINEERING AND ROLLING STOCK MFG. CO., LID. 


HEAD OFFICE - 


No. 366-368 MARUNOUTI BLG. 
KOZIMATI-KU, TOKYO 


WORKS : 
OSAKA WORKS : 
SIMAYA-TYO KONOHANA-KU, OSAKA 
TOKYO WORKS: 
MINAMISUNA-MAT] ZYOTO-KU, TOKYO 











= 
= » % 
sie 


PATENT WATER TUBE BOILER WITH PATENT K. S. K. STOKER 


MANUFACTURERS OF: 


STEAM LOCOMOTIVES 

ELECTRIC, GASOLINE AND DIESEL 
LOCOMOTIVES 

PASSENGER AND FREIGHT CARS 

BUS BODIES 

STEEL BRIDGES 

STRUCTURAL WORK 

STEEL SASHES AND DOORS 





WATER TUBE BOILERS 

MECHANICAL STOKERS 
MACHINE TOOLS 
GOLD DREDGERS 


se 
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Y. 82,400,006 


MITSUI & CO., LTD. 


(MITSUI BUSSAN KAISHA, LTD.) 
Established : 1876 Cable Address: “ MITSUI” 
General Exporters and Importers, Insurance and Ship Agents, 
Shipowners, Shipbuilders, Sawmill Owners and Wharfingers 





Head Office: TOKYO, JAPAN 
PRINCIPAL LINES OF BUSINESS: 

Automobiles Drugs and Chemicals Lumber, Oak, Birch, Ply- Salt 
Airplanes Dyestuffs wood, Teak, Etc. Soap 
Beer Fertilizers, Nitrate of Soda, Matches Silk, Raw Silk and Tissues 
Building Materials Sulphate of Ammonia, Marine Products Sug: 
Cotton Piece Goods Phosphate Rock, Bean Metals, Copper, Iron, Steel, Tobacco 
Camphor Cake, Etc. White Metals, Etc. Tea 
Cement Ginseng Machinery, Railsand Other Wool, Tops, Woollen Yarns 
Cereals, Flour, Rice, Wheat, Hosiery Railroad Equipment and Piece Goods, Etc. 

Soya Beans, Maize, Etc. Jute, Gunnies, Hemp, Etc. Paper, Pulp, Petroleum 
Coal Leather and Hides Rayon, Rayon Piece Goods 


BRANCH OFFICES AND REPRESENTATIVES : 

HOME—Otaru, Hakodate, Niigata, Kawasaki, Yokohama, Yokosuka, Shimizu, Nagoya, 
Osaka, Maizuru, Kobe, Okayama, Tama, Hiroshima, Kure, Moji, Wakamatsu, Karatsu, Miike, 
Nagasaki, Saseho, Taihoku, Keelung, Takao, Keijo, Fusan, Heijo, Seishin, Etc. 

ABROAD—Dairen, Antung, Sagcoiag | (Yingkow), Mukden, Hsinking, Harbin, Tsitsihar, 
Botanko, Tomon, Tientsin, Peiping, Tsingtao, Chefoo, Tsinan, Shanghai, Nanking, Hankow, Amoy, 
Canton, Hongkong, Saigon, Manila, Cebu, Davao, Iloilo, Sydney, Melbourne, Singapore, Medan, 
Palembang, Bangkok, Sourabaya, Semarang, Batavia, Calcutta, Rangoon, Bombay, Karachi, Madras, 
Teheran, Kabul, London, Vienna, Alexandria, Casablanca, New York, San Francisco, and Seattle. 


CORRESPONDENTS : 


Berlin and Hamburg: Deutsche Bussan Aktiengesellschatt. 

Paris and Lyon: Société Anonyme Fringaise Bussan. 

Cape Town and Johannesburg: Mitsui Bussan South Africa (pty.) Ltd. 

Buenos Aires: Nambei Compafiia de Importacion y Exportacion Sociedad Anonima. 

Rio de Janeiro: T. Haraguchi; Santiago in Chili: M. Shirakata; Mexico: M. Suzuki; Los 
Angeles: K. Konishi; Wellington in New Zealand: G. lizuka; Hatphong c» Hongay: K. 
Mawatati. 





DIRECTORS AND AUDITORS : 


T. FURUKAWA 


Managing Directors : Directors : Auditors : 
Jrner Inouye, Representative Director Takxaktyo Mirsut’ K. KANEKO J. ABE 
and Chairman of the Board of Directors TAKANAGA Mrrsur_ K. SHmuizu K. InuzuKa 
SHIGEJI Tajima, Representative Director 5S. HASEGAWA S. WATANABE K.. Nzo 
TapAHARU MUKAI K. NAKAMURA H. Axat T. Mrrsut | 
REISUKE ISHIDA T. Sumit A. SASADA 


_ Suizuo OnTA 
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THE BEST STEAMING COAL IN 
THE FAR EAST 


OUTPUT OF MINES, 8,200,000 TONS 


‘ i ens 
ee et eo ee Sn ee Fo ee ee ee 


i i 





a 
——— - , F z —_ /— ———s i J “ sat 4 
ai. : \ . ' L i 
4 . 7 = = - - oe 
ae a = ee tei? oy 4 : 
aay Ft ] = te 4 = » & ay 
ie a a OT es 5 Se ee ea Rt hae 
a " oe Ss yori ats ie a 1 re a a 
e , a > ' = -.7 ~ - = a ae = og . rs 5 
é ’ ae Th. JF ag. ze =“ i go ot pa 
+ j 7 v : a : . >=. = = oa J 
== Fe F a iP oe 
I . = ~ £ -- al * 


=a. |? 


S.M.R. Wharf, | Daire 





A new coal pier handling 3,800,000 tons of coal for Export and Bunker Supply is 
now in operation at Kanchengtsu, across the bay from Dairen. Four 8,000 ton 
vessels can be accommodated at one time and loaded by boom conveyors at the rate 
of tons per hour from each conveyor. A coal storage yard with a capacity of 
3,000,000 tons guarantees quick dispatch. -. 


Depots: Dairen, Port Arthur, Newchwang, Tientsin, Tsingtau, Tsurumi 

Agencies: Chefoo, Manila, Batavia, South Seas, Moji, Takao (Formosa), Nagoya, 
— Sourabaya, Singapore, Osaka, Hongkong, Penang, Yokohama, 
Niigata 


Also Sulphate of Ammonia, Fire Clay, and Talc 


Pamphlets and Particulars gratis from any of the above Depots 
and Agencies, and from the 


MINING DEPARTMENT : 


South Manchuria Railway Company, Dairen 
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CHEAP, RELIABLE, 
SMOOTH 


call 11010 
discuss your power 
problems with us— 


=e 2 
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WHEN you tear up a street for trenching, grading, or paving, you create 
traffic delay and traffic hazards which are both annoying and expensive 
to business men and citizens. The sooner the job is finished the better for 
engineers, government officials, aad everyone concerned. 


Modern Bucyrus-Erie excavating equipment not only does the job more 
economically, but it gets it done in the shortest possible time. For 
complete information on excavating equipment to handle your local 
projects, write to us. 


BUCYRUS-ERIE COMPANY 


EXCAVATING. DRILLING, AND MATERIAL HANDLING | 
EQUIPMENT...SOUTH MILWAUKEE, WISCONSIN, U.S.A 
Distributors : CHINA (exclusive of Manchuria) and HONGKONG: Messrs. Arnhold 


& Co., Ltd., Shanghai. JAPAN: Mitsui & Co., Ltd., Tokyo and principal cities of 
Japan. PHILIPPINE ISLANDS: Manila Machinery & Supply Co., Inc., Manila. 





No cost—no obligation 


SHANGHAI] POWER COMPANY 












MITSUBISHI MINING CO., LTD. 
Producers and Sellers of Coal, Metals and other Minerals 

Capital Y. 100,000,000 

Head Office: MARUNOUCHI, TOKYO 
Cable Address: “IWASAKIMIN, TOKYO” 
Products: 

Coal, Coke, Gold, Silver, Electro. Copper, Electro. Tin, Electro. Lead, Tungsten, me 
Branches and Representatives: 


Tokyo, Yokohama, Nagasaki, Karateu, Wakamatsu, Moji, Otaru, Muroran, Hakodate, and all the 
Branches of Mitsubishi Trading Co., Ltd. 
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WE BUILD 
Bridges 
Steel Structures 
Railway Materials” 
For further Particulars apply to: 
Gutehoffnungshuette M.A.N. 
Works 
Shanghai Branch : 110 Szechuen Road, 
Room 79 
_ Agents on the Asiatic Mainland : 
Mesers. KUNST & ALBERS, Shanghai, 
| a: Nanking, Taiyuanfu, Tientsin, — — — : 
| Canton, Hongkong The Huangho Bridge of the T.P.R. near Tsinan 








ATTWATER & SONS 


ESTABLISHED 1868 
Hopwood Street Mills, PRESTON, ENGLAND 


MICA and MICANITE 


IN ALL FORMS AND QUALITIES, 


BAKELITE SHEETS, TUBES, BOBBINS, VARNISH and RESIN for 
OIL SWITCH GEAR and TRANSFORMERS. VULCANISED FIBRE, SHEETS, 
TUBES and RODS. PEERLESS LEATHEROID INSULATION EMPIRE 
CLOTH and TAPES. COTTON and also ASBESTOS DYINAMO TAPES. 





PRESSPAHN AND 
FULLERBOARD IN 
SHEET AND ROLLS 


EBONITE AND ALL INSU- 
LATING MATERIAL FOR 
ELECTRICAL ENGINEERS 
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Dear Friends: 


You are cordially invited to 
our lovely all-year-round resorts— 
one of the best pleasure-grounds 
in the Orient—this year. Please 
come with your friends and enjoy 


your holidays with us. 


FOR PARTICULARS 
APPLY TO:— 


JAPAN TOURIST BUREAU 
THOS. COOK & SON LTD. 


AMERICAN EXPRESS CO. 


AND 


ALL TOURIST AGENCIES 
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| Hongkong and Shanghai Banking Corporation 


_ (Incorporated in the Colony of Hongkong. The liability of Members is limited to the extent and in manner prescribed by Ordinance No. 6 of 1929 of ihe Colony) 


Capital: Authorised Capital .. -- $50,000,000 Reserve Funds: Hongkong Currency Reserve Fund $10,000,000 

















Issued and fully paid-up -- $20,000,000 Sterling Reserve Fund... -- £ 6,500,000 
Reserve Liability of Proprietors ra $20, 000,000 
head Office : ranches and Bigencies : 
Board of Directors = | AMOY ILOILO NEW YORK 
a Se | HONGKONG BANGKOK IPOH PEIPING 
G. MISKIN, Esq., Chairman | BATAVIA oe PeBAnG 
Hon. Mr. M. T. JOHNSON, Deputy Chairman { ; | BOMBAY ANGOON 
1K BOUSFIELD, Esq. s Sie rae gometly . CALCUTTA KOWLOON SAIGON 
Se oe ste ir Vanceleur il. Grayburn, Hongkong | CANTON (Hongkong) 8. FRANCISCO 
= mY kk ropeell. | CHEFOO KUALA SHANGHAI 
Hon. Mr. 8. H. D L ‘Aw Hy | COLOMBO LUMPUR SINGAPORE 
J. R. MASSON, Esa. London Branch: DAIREN LONDON SOURABAYA 
a Teen 3 | § Gracechurch Street, E.C.3 FOOCHOW LYONS SUNGEIPATANI 
i. , MORON Fes: HAIPHONG MALACCA _‘TIENTSIN 
Hon. Mr. J. J. PATERSON, nares Gee | HAMBURG MANILA TOKYO 
T. E. PEARCE, Esq. | Shanghai Branch: 12 The Bund HANKOW MOUKDEN TSINGTAO 
A. L. SHIELDS, Esq. Sub-Agency : 27 Broadway HARBIN Mea tokers) YOKOHAMA 





ae allowed on hese Accounts and on Fixed Deposits hocoudiinn to arrangement. 


Local Bille Zitecousbed: Credits granted on approved Securities and every description of Banking and Exchange business iransacted. Drafts granted 
on London and the chief commercial places in Europe, India, Australia, Africa, China, Japan and America. Safe Deposit Boxes to reni. Terma on 


— SAVINGS BANK OFFICE 
Accounts will be kept in Dollars Loca! Currency. 
Deposits of less than $1 will not be received. 
- Not more than $200 will be received during one month from any single Depositor. 
Interest at the rate of 24% per annum will be allowed upon the monthly minimum balance. 
The maximum balance on which interest will be allowed is $5,000. 
Deposits may be withdrawn on Demand. 
Depositors will be provided with Pass Books in which all transactious will be entered. Pass Books must be presented when paying in or with- 
drawing mon 
Savings Bank doves also kept in Sterling and U.S. Dollars. Terms on application. 
Office Hours—10 a.m. to 3 p.m. Saturdays 10 a.m. to Noon. 





A. S. HENCHMAN, Manager. 











THE ONE HUNDREDTH BANK, LTD. 


Mr. ZENSAKU SEKINE, President 


Special facilities offered for foreign residents and corporations in Japan 
Interest allowed on current and time deposits. Safe deposit box rented 


BRANCHES AND AGENCIES: 
Yokohama, Kobe, Kyoto, Osaka; Nagoya, Hiroshima, and others in principal cities in Japan 
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Mitsubishi Bank, Tokyo 





THE MITSUBISHI BANK, 
LIMITED 


— sr ee 


CAPITAL SUBSCRIBED - Yen 100,000,000 
CAPITAL PAID-UP - - Yen 62,500,000 


: ‘ 


CHAIRMAN: 
Mr. Kiyoshi Sejimo 


MANAGING DIRECTORS: 
Mr. Takeo Kato Mr. Sobun Yamamuro 
Mr. Hideya Maruyama 
HEAD OFFICE: 
No. 5, Marunouchi, Nichome, Kojimachi-ku, 


Tokyo. 


cM Sr Es 


BRANCHES HOME: 
Eitaibashi (Tokyo), Tokio Kaijo Building (Tokyo), 
Marunouchi’ Building (Tokyo), Nihonbashi 
(Tokyo), Yotsuya (Tokyo), Komagome (Tokyo), 
Nihonbashi-Toricho (Tokyo), Kanda (Tokyo), 
Shinagawa (Tokyo), Omori (Tokyo), Osaka, 
Nakanoshima (Osaka), Senba (Osaka), Nishinaga- 
hori (Osaka), Kobe, Sannomiya (Kobe), Kyoto, 
Nagoya, Otaru. 





BRANCHES OVERSEAS: 
Shanghai Office: No. 93, Canton Road, Shanghai. 
London Office: No. 3, Birchin Lane, Cornhill, 
London, E.C.3. 


New York Office: No. 120, Broadway, New York. 
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Mitsui Bank, Tokyo 





THE MITSUI BANK, LTD. 


The Oldest Bank in Japan, Founded in 1673 


Capital Subscribed..................¥. 100,000,000 
Capital Paid-Up..................... Y. 60,000,000 
Reserve Funds...... ores eee eet ue Y. 60,800,000 


HEAD OFFICE: TOKYO 
No. 1 Muromachi 2-Chome, Nihonbashi-ku 





Home Branches: 
FUKUOKA, HIROSHIMA, KOBE, KYOTO, 
MARUNOUCHI (Tokyo), MOJI, NAGOYA, 
NAGOYA - KAMIMAETSU, NIHONBASHI 
(Tokyo), OSAKA, OSAKA - DOJIMA, OSAKA - 
KAWAGUCHI, OSAKA-NISHI, OSAKA- 
SEMBA, OTARU, WAKAMATSU (Kyushu), 

YOKOHAMA. 





Foreign Branches: 
Bombay, London, New York, Shanghai, 
Seurabaya. 





London Bankers: 
Barclays Bank, Ltd. Midland Bank, Ltd. 
New York Bankers: 
Bankers Trust Co. Chase National Bank. 
National City Bank of New York. 
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PAID-UP CAPITAL 
THE SUMITOMO GOSHI-KAISHA 


OSAKA, JAPAN 


A Holding Company for Business and Industrial Enterprises of the 
Sumitomo Interests and Owners of Silver and Gold Mines, Forestlands, Etc. 





YEN 150,000,000 






= 





OFFICES AND DEPARTMENTS 
Mining Offices oe Konomai & Ohgayu Sales Departments... ... Lokyo, Yokosuka, Nagoya, Kobe, 
Forestry Department ae ..  Osak 





By Kure, Fukuoka, Keijo and Shanghai 





—_—— 
—— 





The Sumitomo Metal Industries, Ltd. The Sumitome Warehouse Company, Limited 












_ _ OSAKA, JAPAN | Paid-up Capital: Yen 15,000,000 
Subscribed Capital: Yen 50,000,000 Head Office: Osaka, Japan Branches: Osaka, Kobe & Tokyo, Japan 
The Sumitomo Electric Wire & Cable Works, Lid. 
OSAKA. JAPAN The Sumitome Trust Company, Limited 
Subscribed Capital: Yen 15,000,000 Subscribed Capital: Yen 20,000,000 
The Sumitomo Chemical Co., Lid. Head Office: Osaka, Japan Branches: Tokyo & Fukuoka, Japan 
| Subscribed Capital: Yen 20,000,000 
Head Office: Osaka, Japan Works: Niihama, Tyo, Japan The Sumitomo Life Insurance Company, Limited 
The Sumitomo Machinery Works, Lid. OSAKA, JAPAN 
Subscribed Capital: Yen 5,000,000 Subscribed Capital: Yen 1,500,000 






Head Office and Works: Niihama, Iyo, Japan | are : = = 
The Sumitomo Besshi Mine, Limited The Sumitomo Collieries, Limited 


a Saethe | | Paidup Capital: Yen 12,000,000 
Paid Capital: Yen 15,000,000 | 
Head Office: Niihama. age Same Branch: Osaka, Japan Head Office: Osaka, Japan Branches: Wakamatsu & Otaru, Japan 














ESTABLISHED : 1895 INCORPORATED : 1912 


THE SUMITOMO BANK, LID. 


OSAKA, JAPAN 


Subscribed Capital .. .. .. .. Yen 70,000,000 -  Paid-up Capital .. .. .- .. -. Yen 50,000,000 
Reserve Funds .. .. .. .. -- Yen 46,610,000 





DIRECTORS: 
N. YATSUSHIRO, Esg. .. Chairman, Board of Directors and BARON K. SUMITOMO _.. %e bi .. Director 
_ Chief Managing Director K. HORI, os: Pa tr P i bis 63 a 
K. OHDAIRA, Esq. .. Managing Director M. OGURA, Esq. ea e = We i = 
H. OKAHASHI, Esq... 3 i S. IMAMURA, Esa. .. ak 3% - sal * 
K. OHSHIMA, Esg. x A s 
M. SOGAME, Esq. ss fee = 
| fae Foreign Branches: London, New York, San Francisco, L 
Home Branches: Osaka, Tokyo, Yokohama, Pe i Kyoto,  Raeeics, and Shaateal ispecies . 7 
Kobe, Wakayama, Okayama, Onomichi, Niihama, Kure, Affiliated Banks: The Sumitomo Bank of Hawaii, Honolulu. 
Hiroshima, Yanai, Shimonoseki, Moji, Kokura, Wakamatsu, The Sumitomo Bank of Seattle, Seattl. The Sumitomo 
on F any ee a mag eT Bae A Mem” MS Bank of California, Sacramento, Cal. ‘i 
ffices ; diners: M. 5S. “Asama Maru, - 0 : ndents: Maintained in all important places at home and 
“Chichibu Maru” and M. S. “ Tatsuta Maru.” — air ca ere sa “ rs 





The Bank buys, sells and receives for collection Drafts and Telegraphic Transfers; issues Commetcial and Travellers’ Letters of Credit 
available in all important parts of the world, and acts as Trustee for Mortgage Bonds, besides doing General Banking Business. 
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THE BANK OF TAIWAN, LTD. 


President: JIROQ YASUDA, Esq. 
Vice-President: MASASHIKO WADA, Esq. 


Directors : 
SEIZO KONDO, Esq. 
KENJI YAMAMOTO, Esq. 
JINCHI TAMAKI, Esq. 


SS Se 


Head Office: Taipeh 


eee ee 


Tokyo Branch : 
No. 2, 1-chome Marunouchi, Kojimachi-Ku. 
Z. YAMAMOTO, Esq., Manager 
Branches and Agencies : 


Japan: Kobe, Osaka, Tokyo, Yokohama, 
Giran, Heito, Kagi, Karenko, Kee- 
lung, Makong, Nanto, Shinchiku, 
Shoka, Taichu, Tainan, Taito, 
Takao, Tamsui, Toen. 


Kwantung: Dairen. 


China : Amoy, Canton, Foochow, Hankow, 
Shanghai, Swatow. 


Java : Batavia, Semarang, Sourabaya. 


Others: Bombay, Hongkong, London, New 
York, Singapore. 





Correspondents in the principal cities and 
towns throughout the world. 
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Industrial Bank of Japan, | 
Limited 
(NIPPON KOGYO GINKO) 


Established by the Japanese Government by virtue of a 
Special Enactment of Imperial Diet 


Capital Subseribed - - - Yen 80,000,000 


Head Office: 8, |-chome Marunouchi, Tokyo. 
Cables: “ Kogin,” Tokyo 
BRANCHES : 
Tokyo: Nihonbashi Osaka: Koraibashi 
Kobe: Nishimachi Nagoya: Minaminagashima-cho 
Fukuoka: No. 80 Tenjincho. 
Telephone: Fukuoka 1080; 6010 


TOYOTARO FUKI, Esa., President 
DIRECTORS: 

IcHIMATSU Horal, Esq. Taro Krurmort, Esq. 
KoicH! KawAKamt, Esa. KoTAKE SHIGERU, Esq. 
AUDITORS: 

Count YOSHINORI FUTAARA 
Te1zo Iwasa, Esq. 
Naoicu1 Tanaka, Esq. 
All descriptions of general banking, exchange, both foreign 
and domestic, and trust and corporation financial business 
transacted. 


Correspondents in the principal cities at home, and in 
London, Paris, New York, and San Francisco. 


Business Transacted: 


- |—Loans on the security of public bonds, of debentures 


and shares, estates (Zaidan), specified land and 
buildings. 

2.—Subscription and underwriting public bonds or de- 
bentures. : 

3.—Deposits and safe custody of valuables. 

4—Trust company business. 

5.—Discounting of bills. 

6.—Foreign exchange business. 

7.—Other banking business sanctioned by the Minister 
of State for Finance in accordance with Law of 
Ordinance. 
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SOUTH MANCHURIA RAILWAY 
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Japan’s Position in the Conflict 


Since the Manchurian Incident, Japan has been directing her 
entire effort on the continent in assisting the growth and develop- 
ment of Manchoukuo and in re-establishing friendly relations with 


F all the questions which are vibrating through the inter- 
national firmament of discussion since the outbreak of 
the current Sino-Japanese conflict, the most pertinent 
remains to be that which relates to the driving forces which 


led Japan into action. 


Stripped of all details the current China Incident can be said 


to represent the over-due clash between Japan’s inevitable con- 
tinental policy and China’s national policy of anti-Japanism as an 


ill-conceived pretext for national unification. 


The firm grasp upon 


these two driving forces in the two countries concerned is essential 
for proper understanding of the issues at stake. 
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China. 








No. 1 


Meanwhile, she has been witnessing a growing rivalry 


among nations of the world, especially in Europe, and the consequent 
reappearance of a heated armament race. Most noteworthy to 
Japan has been an amazing expansion of the Soviet war machine 
which, on the one hand, forced Japan to join hands with Germany 
for mutual defence against Communism, and, on the other hand, 
increased Japan’s concern in protecting her ‘rights and interests 


in the Far East against Soviet threat. 


MATSUOKA’S MESSAGE 


On October 9, Mr. Yosuke Matsuoka, President of the South 
Manchuria Railway Company, released a message to the American public 
through the Associated Press in which he outlined Japan's mission in 
Asia, So impressive is the presentation of Japan’s position by Mr. 
Matsuoka that tts reproduction here is appropriate. 


* * x 


At last Nippon is in for the final, for a knock-out decision ; a once- 
for-all house cleaning of all tortuous tangles in the Sino-Nippon 
relations which have been plaguing the East for « 

In 1904, she staked her national existence in a 1 ght against Russia. 
But that was toe beat back a nightmare avalanche from without—an 
affair around outer fences. 

This. time, she is dealing with a festering sore deep down within 
the bosom of Eastern Asia threatening her very life as well as those of 
all Asian races with sure and inescapable death. It is calling for 
heroic surgery: She has taken up her scalpel. She will permit no 
foreign interference whatsoever here. 

Piainly, therefore, the present crisis is infinitely bigger and more 
significant than the Russian war of thirty-three years ago. 

One thing is clear even to a donkey running along an Asian 
highway :—a constant and hearty co-operation between the peoples of 
Nippon and of China, that and that alone can work out the destiny of 
Asia. Nobody knows this better than Nippon and she knows also that 
the two things poiso the atmosphere between the two peoples are 
the drunken orgy of China’ ’s own war-lords and politicians and the 
Red Communism eating into the heart of China from without. Nippon 
is out to-day to put a potter-field wooden cross over these common 
enemies of the Chinese people and of the lasting peace of Eastern Asia. 

Nippon has no quarrel whatever with the people of China. Our 
treatment of the Chinese who are living in Nippon to-day, is the most 
convincing comment on this point. In Hokkaido, in northern Nippon, 
a Chinese committed suicide rather than be compelled to return to his 
own native home, a little over a month ago. The Chinese in Nippon 
were happy and well protected, enjoying all the freedom of a Nippon 
citizen even while the infamous Tungchou massacre was all over the 
front pages of our newspa 

A historic fact dominates Asian scenes like a Fuji: namely : 
Without Nippon there can be no 

Sunpcse Miewen had chosen to play safe and crawled into her shell 
on her own tight little island in the fall of 1904 ? 

Suppose again that Nippon had gone down before the tidal-wave 
sweep of Russian adventure for her own Far Eastern Empire on the 
plains of Manchuria in the spring of 1905 ? 

There would have been no Manchuria, for which the oe 
patriots froth at the mouth or the League of Nations denounce Ni 
aS an international robber. And in place of the proud Republic 
China, one would have had seen a crazy quilt of Europ n colonies 
after the fond fancies of the author of the “ Break-Up of 

No Nippon: No China. 


For some mystic reason our Chinese friends in Nanking find it so 
convenient to forget this little fact. 

We are free to admit that Nippon has been exceedingly annoying 
to her neighbor, China. Nippon is expanding. And what country in 
its expansion era has ever failed to be trying to its neighbors? Ask 
the American Indian or the Mexican how excruciatingly trying the 
young United States used to be once upon a time. 

But Nippon’s expansion, like that of the United States, is as 
natural as the growth of a child. Only one thing stops a child from 
_gtowing: death. 

Geneva has been tryi 
since the Manchurian ideas, masking it with tinsel ; 
pious hypocrisy. But Nippon does not seem amiable enough to die 
even for the sweet sake of Geneva-made peace. 

China and Nippon are two brothers who have inherited a great 
mansion called Eastern Asia. Adversity sent them both down to the 
depth of poverty. The ne’er-do-well elder brother turned a dope fiend 
and a —, but the younger, lean, but rugged and ambitious, ever 
dreamed of bringing back past glories to the old House. He sold 
eames aa street corner and worked hard to support the house. 
The elder flim-flammed the younger out of his meager savings and 
sold him out to their common enemy. The younger in a towering 
rage beat up the elder to beat into him some sense of shame 
and awaken some pride in ‘the noble traditions of the great house. 
After many scraps, the younger finally made up his mind to stage a 
showdown fight. And that is the fight now raging. 

“‘ Nippon is fighting for loot and profit!” That is the refrain of 
all anti-Nippon propaganda the world over. It is an insult to plain 
arithmetic. Nippon has already spent billions of yen in the present 
crisis. The Imperial Diet a coupie of weeks ago voted for more than 
two billion yen just to tide over a few months. The final total may 
reach fifty billions or more: who knows? Can a financial optimist 
anywhere conceive of Nippon getting back even two, three billion 
yen a year China? And that amount would be a meager 
annual interest charges on the Nippon outlay for this present crisis. 
Absurd even to a primary school arithmetic aan all this fight-for- 
loot theory. 

For what, then, is Nippon fighting ? 

She is fighting simply for her conception of her Mission in Asia. 
There is the whole answer. 

She is fighting to keep Asia from becoming another Africa and, in 
particular, at the present moment, to save China from the death grip of 
Comintern. Just that. 

Billions of yen, thousands of her young men’s lives—all are 
offerings on the altar of her own conviction and aspirations. She is 
simply footing the bill which the leadership of Asian races calis for. 
No treasure trove is in her eyes—only saiiiies upon sacrifices. No 
one realizes this more than she does. But the very life of her own 
depends on it as those of her neighbors as well. 

The all-absorbing question before Nippon to-day, therefore is: 
CAN SHE BEAR THE CROSS? 








pass this death sentence on ger 
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involved, in view of Japan’s vast interests in Manchoukuo, the | 


- assurance of peace and order in North China as well as the security 
_of Japan’s rights and interests in the whole of China. In the face 
of this situation, however, China has deliberately singled out Japan 
in pursuing a decidedly hostile policy during recent years and has 
been slighting Japan’s friendly overtures for peaceful negotiations 
with discourtesy and contempt. 

It is obvious that Japan is much concerned over North China. 
It adjoins Manchoukuo geographically, and the people of North 
China and Manchoukuo, as neighbors, are most intimately tied to 
each other in communication and finance, and in the constant in- 
terchange of goods. Should the movements directed against Japan 
and Manchoukuo be tolerated there and become rampant, it is not 
necessary to stretch one’s imagination very far to visualize that 
peace and order in Manchoukuo would be gravely menaced. More- 
over, Japan’s rights and interests in North China are closely related 
to the development and utilization of resources such as iron, coal 
and cotton, but hostile movements there would jeopardize those 
rights which are vital to Japan, especially in view of growing inter- 
national unrest. Under these circumstances, it was only natural 
that Japan began to look at the affairs in North China with increas- 
ing concern. It was in the face of such a situation that the Nanking 
Government intensified anti-Japanism as a means of rallying the 


_ peopie in the interest of national unification and of expanding its 


own power thereby. In line with this policy, the Nanking Govern- 
ment made a demand on Japan to give up her rights and interests 
in North China already described. 


An Artificial Reaction 


In this picture, one must not overlook both the peculiar nature 
and the true significance of the anti-Japanese movements in China. 
For, anti-Japanism in China in recent years, while it may be said 
to reflect in a way the popular national consciousness nurtured by 
the general spirit of patriotism and anti-foreignism, is neither a 
spontaneous expression of the people's patriotic spirit nor an in- 
satiable desire of the Chinese people in general. In other words, 
it is something which has been forced upon the people by the Nan- 
king authorities. 

The Nanking Government is a peculiar existence. Its authority 
is maintained, not through its indisputable strength and ability 
to govern the whole of China, but through an ingenious manipula- 
tion and combination of one-party bureaucracy, compradorism, and 
military dictatorship. Naturally, the only effective means available 
in keeping the centralized political power at Nanking is to camou- 
flage its weakness which has found a ready slogan in ‘“‘ Kang-jih 
Chiu-kuo ” or “ Resist Japan and Save China,” backed by China’s 
age-old policy of “ Yuan-chiao Chin-kung ” or “‘ Befriending Distant 
sen and Antagonizing Neighbors ”’ and the utilization of Western 

owers. 

Such being the background of the anti-Japanese movements 
in China, the Kuomintang leaders were faced with profound dilemma 
at the time of the outbreak of the current conflict. Indeed, men 
like Wang Chao-ming, Ho Ying-chin, H. H. Kung, T. W. Sung, 
and above all Generalissimo Chiang Kai-shek knew too well the 
comparative strength of the Japanese and Chinese armies and 
China's doomed defeat if she dared oppose Japan with arms. It is 
for this reagon that outwardly they pretended to assume a strong 
_ stand but inwardly were hoping to avoid a general clash with Japan 
if it could be avoided at all. | 

It was at this juncture that a new force entered Nanking 
circles and began to manipulate public opinion. It was the pro- 
_ Soviet force, represented by such strong leaders like Feng Yu- 
hsiang, Sun Fo, and Li Lieh-chun. They were quite aware of 
Chiang’s weakness and planned to embarrass him by insisting upon 
the adoption of a strong anti-Japanese policy. Behind them stood, 
of course, the crafty figure of the Comintern with its ulterior motive 
of communizing China. 

_ The anti-Japanese movements, launched to strengthen the 
Chiang dictatorship at Nanking, however, were already beyond 
_ Chiang’s control. Its propaganda contaminated even the school 

children and bred among young officers of Chiang’s own army a 
blind confidence to fight Japan. In short, the Nanking leaders 
have been playing with Japanese patience too long have awak- 
ened to discover that it is next to impossible to repair a broken 

egg. And thus the curtain was raised upon the tragic drama of 
gn armed conflict. It may be added here with emphasis that the 
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wide-awake Generalissimo did not forget to strengthen his own 
political power in planning the campaign and wisely manceuvred 
to annihilate his provincial enemies, especially the armies of Yen 
Hsi-shan, Han Fu-chu, Li Sung-jen, and Pai Chung-hsi, by 
mobilizing and sending them to the first line of fighting. This was 
indeed a “* two-birds-with-one-stone ”’ policy but, alas, the war-lords 
knew too well Chiang’s deceiving manipulations. 

Such was the internecine but ingenious hand of the Comintern 
which successfully forced the Compradore Government at Nanking 
to shift from the capitalistic influence of the Powers to the control 
of the Red Popular Front. Such also was the masterly China policy 
of the Soviet Union. And thus China and Soviet Russia began 
to walk hand in hand as far as the anti-Japanese movements in 
China were concerned. 


A Memorable Manifesto 


The Chinese Communist Party had been tirelessly working 
toward this end for some time. By 1935, its machinations were 
so successful that it issued on August 1, a memorable manifesto 
under the title of “‘ Anti-Imperialism of the Chinese Communist 
Party and Anti-Japanese National Salvation.” It openly advocated 
in this manifesto a policy of co-operation with the Nanking Go- 
vernment and of widening the popular front for immediate anti- 
Japanese resistance. From that date on, it intensified its efforts, 
on the one hand, in trying tonourish Chiang’s anti-Japanese strength 
by arousing racial hatred among the masses and, on the other hand, 
in planning for an inevitable collision between Tokyo and Nanking 
as it knew too well that there would be a limit to Japan’s patience 
under constant provocations. Behind this delicate manceuvre, 
needless to add, was the Soviet Far Eastern policy of both solidify- 
ing the Soviet position in China and attaining realization of its 
own military program by bringing about the weakening of Japan’s 
Soviet policy through a Sino-Japanese clash. The Sian coup 
d’etat staged by Chang Hsueh-liang was merely an episode in this 
masterly Comintern manceuvre. In the dramatic negotiations 
which followed to save the Generalissimo, while the British part 
was undeniably noticeable, the fact remains that Chou Ssu-lai, the 
chief * brain” of the Chinese Communist Party, was active in 
bridging the group represented by Chang Hsueh-liang and Yang 
Hu-cheng and the Nanking Government, thus clearly demonstrat- 
ing the Red initiative involved in the affair. It was on account 
of such a clear-cut background that the Japanese Government, in 
spite of its extreme patience and determined desire for peaceful 
negotiations, found it impossible to reach a solution, not even a 
compromise of any kind. 

When the North China Incident finally broke out, the Nanking 
Government unhesitatingly liberated seven imprisoned leaders of 
the Chinese Communist Party, including Shen Chun-ju, Wang Tsao- 
shih, Shih Liang, and Chang Nai-chi, transformed the Communist 
armies under the command of Chu-Te and Mao Tse-tung into a 
wing of the anti-Japanese units, and concluded a non-aggression 
treaty with Soviet Russia on August 21. China was thus placed 
under the complete domination of the Soviet Union. 


The Russian Treaty 


Foreign Commissar Litvinoff denied the existence of any Sino- 
Soviet secret agreement but the Aokutsu (Manchoukuo News 
Agency) on September 24, reported from Shanghai the seriousness 
with which the Nanking Government was studying the draft treaty 
of Sino-Soviet mutual assistance. The draft treaty is reported to 
be as follows : 


(1) China and the Soviet Union will establish a joint defence 
committee against Japan, with headquarters at Ulanbator, Outer 
Mongolia. 

(2) Nanking and Moscow will co-operate in every way to 
attain as fully as possible these objectives : 

(2) International treuble will be created in either Europe or 
the Far East in order to render useless the Japan-Germany 
Anti-Comintern Agreement. 

(6) The two countries will strive to scatter as much as possible 
the Japanese forces, through action on the Soviet-Man- 
choukuo border, the Manchoukuo-Outer Mongolian border. 
and the North, Central and South China fronts. 

(c) The Comintern will work to disturb thought in Japan, 
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up to undermine the Japanese military operations. _ 

(¢) To attain these objectives, the Soviets will take charge of 
operations in North China and along the Manchoukuo 
borders. Central and South China, with Shanghai as the 
center. will be under Chinese control. 

(3) The Soviet Union will supply China with volunteer soldiers 
and technical advisers, as well as arms and ammunition in case of 
need. This will be done on the following lines. 

(a) China will deposit half of what it owes the Soviet Union 

in the State Bank of the U.S.S.R. to pay for the arms and 
ammunition it receives. 

(6) China will pay fixed sums to the soldiers and technical 
advisers supplied by the Soviets. The Soviet Union shall 
insure their lives in the “ gosstrah”” (Soviet State In- 
surance Bureau). 

(¢) The first installment of munitions will be delivered to the 
Chinese between the end of September and the first of 
December. I[t will be transported via Outer Mongolia and 
Sinkiang. 

(d) The first shipments will consist of 362 airplanes of various 
types ; 100 anti-aircraft guns ; 200 pieces of field artillery ; 
120,000 rounds of cannon balls ; 150,000 rifles ; 60,000,000 
rounds of ammunition; 100 tanks; 1,500 anti-aircraft 
machine-guns ; 2,500 motor-cars and cycles ;_ 5,000 horses 
and 2.000 carts. 

(45 In exchange for Soviet assistance, China will promise to 

carry out the following undertakings : 

(a) The Comintern is to be permitted full freedom of activity 
in China. 

(6) China will grant to Moscow full freedom of political and 
economic activity in Outer Mongolia and in any conse- 
quences. 

(c) Nanking gives Moscow the right to build a railway con- 
necting Outer Mongolia, Sinkiang and China Proper. 
China will later make other concessions in North China.* 

(d) If and when the anti-Japanese move ends in success, China 
promises to drive out, with Soviet assistance, all other 
foreign political influences now active in China. 

{t was through such circumstances that the Nanking policy 

- of opposing and oppressing all Japanese activities in China under- 

| went a complete change in tactics, from the reliance upon and 

_ manipulation of Western Powers to the more malignant and fero- 


: 
| (d) Guided by the Comintern, guerilla fighting will be taken 
| 














_ in fact, has deliberately sacrificed China before the mischievous god 
of anti-Japanism and signs of transforming her into a second Spain 
are already in evidence. 


Japan’s Demands Upon China 


In facing the current China Incident, Japan’s most funda- 
mental demand upon China is a just understanding by the Chinese 
people of the inevitability of Japan’s continental policy. 

it is a well known maxim of physics that a force seeking ex- 
pansion, when suppressed all around, will inevitably break out at 
the weakest point of resistance. Fundamentally, Japan’s con- 
tinental policy has been similarly propelled, not by any luxurious 
aspirations for additional territory, but by an inevitable social 
necessity. It cannot, and must not, be compared, therefore, with 
the conquest of extensive colonies staged by the leading Western 
Powers in the not distant past. By deliberately ignoring the true 
significance of the Japanese policy and branding it simply as mili- 
taristic or imperialistic, China is merely courting disaster. 

Consider for a mement, then, Japan’s inevitable necessity of 
expansion, Her population is increasing at the rate of about one 
million a year. This expanding power can be mitigated only by 
emigration abroad and increase of exports. Unfortunately for 
Japan, however, both of these roads are closed against her. And, 
under the present international setting, China is the only country 
toward which Japan's expansion can be directed naturaily. Such 
being the case, China is Japan’s inevitable life line and any attempt 
to check Japan therefrom is a physical impossibility. 

Yet, Japan is not asking China to recognize this physical 
inevitability unconditionally. Japan has historical basis in asking 
China for co-operation in facing such a physical inevitability, 
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It is not necessary to recount here what China's international 
position was at the time of the Sino-Japanese War or the Russo- 
Japanese War and through the two decades leading to the emergence 
of Manchoukuo. Any one who is familiar with the history of the 
Far East since the closing decade of the last century cannot over- 
look the telling fact that, not only has China been completely 
impotent in preventing the inroad of Western imperialism, but she 
has shown no capacity to contribute anything toward the main- 
tenance of peace in the Far East. Rather, she has been the cause 
of disturbances, in one way or another, through the past fifty years. 
Indeed, where is the country, if Japan is excepted, which can 
whole-heartedly maintain stability in the Orient and which is willing 
to pay even the greatest of sacrifices in the name of its prosperity ? 
Where would China be if it weren’t for Japan? And yet, China 
proposes to deny all such historical facts. She proposes to ignore, 
in line with the same policy, the very fact that it is the result of 
Japan's historical advocacy which has assumed concrete form im 
the establishment of Manchoukuo and the North China agreements 
in her defence. Thus, the “* Tangku Agreement ” of May, 1933, 
and the “ Umezu-Ho Agreement” of May, 1935, both concluded 
between Japan and China as an aftermath of the Manchurian 
Incident, have been trampled one after another under China’s feet 
on account of her erroneous conception of Japan and her self-styled 
over-confidence. How can Japan, after paying more than her share 
of sacrifices in the name of peace in the Far East during the past 
fifty years, remain unconcerned with such an attitude of mind ? 

In the second place, Japan, for the purpose of promoting mutual 
development, advocates the necessity of both attaining intimate 
political and cultural relationship and strengthening the mutual 
economic tie between the two neighbors. Japan has been playing 
an important réle in the economic development of China in the past 
and is destined to do so in the future. Take for example Japan's 
contributions in the field of China’s foreign trade. As the following 
tables? show, Japan has occupied a leading position, second only 
to the United States, in her trade relationship with Chinasince 1934: 


Cuina’s Forercn Trappe, 1934-36 


(1) Imports (Unit : 1,000,000 Chinese dollars) 








- cious anti-Japanism under the Red influence. The Red influence, 

















1934 1935 1936 
Countries Amount ie 1 Amount ont “T~ Amount cea 3 
U.S.A. 271.7 26.2 174.9 18.9 185.5 19.6 
Japan 26.8 12.2 139.6 15.1 6153.5 16.3 
Germany 93.4 9.0 103.4 11.2 . 150.2 15.9 
England 124.6 12.0 98.2 10.6 110.5 11.7 
Total .. .. 6165 59.4 516.1 55.8 599.7 63.5 
Grand total (in- 
cluding others). 1,038.9 924.7 944.5 
(2) Exports (Unit : 1,000,000 Chinese dollars) 
1934 1935 = 1936 
. be | Per re eee ‘Per. 
Countries Amount i ontage Amount op lage Amount es 
U.S.A. 94.4 17.6 136.4 23.7 186.3 26.4 
Japan 81.2 15.2 82.0 14.2 102.3 14.5 
Germany 19.1 3.6 28.9 5.0 39.1 5,5 
England 49.8 9.3 49.4 8.6 64.8 9.2 
Total .. .. 244.5 45.7 296.7 51.6 392.5 55.6 
Grand total (in- 
eluding others). 535.7 576.3 706.8 


In the amount of investment in China, J apan occupies a similar 
dominating position, this time second only to that of England. 
According to investigations made by Prof. C. F. Remer, the leading 


*A report in The North-China Daily News of January 16, 1938, says :— 
A railway linking China with Russia will be constructed to facilitate the 
transportation of arms and ammunition from Europe to China, according to 
an unconfirmed Chinese report published by a Chinese paper. The railway, 
to be financed by Soviet Russia, will run from Chungking via Chengtu, Sung- 
pan, Tsinghai and Sinkiang province to Soviet Russia, according to the report. 
All building materials, it is reported, will be supplied by Russia, and the cost 
will constitute a credit or loan. The same report says this loan will be secured 
on the railway property and receipts and will bear interest of four per cent 
per annum, to be calculated after the conclusion of the present hostilities. 
Repayment of principal will begin five years after the war, and to be completed 
over a period of twenty years, it is reported. The engineer m charge of the 
construction will be a Soviet Russian and will draw no salary from the 
Chinese Government. The new railway is estimated to be 4,000 kilometers 
long and about 8,000,000 Chinese laborers will be employed so that the line — 
may be completed in a short time, according to the report, 

}Figures from the Chinese Customs Reports, 
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foreign investments in China, including government loans, at the 
end of 1931 were distributed as follows (in 1,000,000 U.S. dollars) : 





Countries Investments Government Loans Percentage 
England... si ~s -45¥89.2 225.8 36.7 
Japan za mh -« 1,136.9 224.1 35.1 
U.S.8.R. 273.2 ~— 8.4 
U.S.A. 196.8 41.7 6.1 
France 192.4 97.4 5.9 
Germany 87.0 12.0 2.7 
Belgium .... 89.0 48.0 2.7 
The Netherlands .. 28.7 18.7 0.9 
Italy <«.. ei, 46.4 42.0 1.4 

Total (including others). 3,242.5 710.6 100.00 


If we consider the significance of investments in China in their 
relations with the investing country, however, the importance of 
Japanese investments in China is found to be beyond comparison 
with those of England. Again, according to Professor Remer, the 
percentage of investments of various Powers in China with respect 
to total investments abroad is as follows: England, 5.9 per cent ; 
U.S.A., 1.2 per cent ; France, 4.8 per cent ; Germany, 4.3 per cent ; 
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and J apan, 81.9 per cent. These figures eloquently show that 
Japan’s investments abroad are almost entirely concentrated in 
China, whereas the major investments of other leading Powers are 
allocated elsewhere, other than in China. Herein lies the additional 
meaning of Japan's claim that China is Japan’s life line. The 
most intimate character as well as the mutuality of the economic 
relations between Japan and China thus shown, in spite of Nanking 
sponsored anti-Japanese movements and boycott of Japanese 
goods, is and should be the most important factor in deciding the 
future course of Sino-Japanese relations. 

Japan only desires that China clearly understand such intimate 
relationship between the two countries, strengthen the concert of 
action with Japan as the stabilizing force in the Orient, and co- 
operate fully for the establishment of permanent peace in the Far 
East. For this purpose, the Nanking Government must first of 
all liquidate its contradictory policy of using anti-Japanese move- 
ments as a means of mitigating the frictions arising between China 
and international vested interests. It must also purge China of 
all intrigues which are carried on by the Red Popular Front under 
the guise of anti-Japanese movements. 


Japan's Economic Strength 


)APAN’S every hope to localize the Lukowkiao incident was 
{{ frustrated by the Chinese and the field of Sino-Japanese 
4 conflict gradually expanded over a wide area. To meet 

= this growing need, the Japanese Government obtained the 
sanction of the Imperial Diet for a total appropriation to date of 
Y.2,540,000,000, Y.520,000,000 by the Special (7ist) Session and 
Y.2.020,000,000 by the Extra (72nd) Session, and announced its 
willingness to meet additional expenses in case of prolongation of 
the conflict. Compared with Y.200,000,000 expended in the Sino- 
Japanese War and Y.1,450,000, 000 in the Russo-J apanese War. 
the total appropriations to date indicate both the tremendous 
development of Japan’s economic strength since those two Wars 
and the degree of her determination in facing the current China 
Incident. _. 

The financial position of the Japanese Government is admittedly 
none too bright. The public debt already exceeds Y.10,000,000,000 
and now an enormous military expenditure of Y.2 540 000,000 is 
added with every prospect for additional emergency expenditures. 
Whether Japan can bear such a heavy financial burden at this time 
or not, is the question which is uppermost in the mind of many 
a critic, both in Japan and abroad. All the more, the Chinese 
propagandists have not missed the opportunity of spreading pessi- 
mistic views on the subject. The whole question is vital enough 
to demand serious inquiry. 

That modern warfare consumes enormous expenditure has been 
conclusively shown by the late World War. Following are the 
appalling figures for the six leading countries in that War : 


7,463,769,000 sterling 





England 

France 148,289,544,000 francs 

Ttaly 41,852,000,000 lires 
Russia . ..  §4,098,500,000 roubles 

Germany . 139,342,342,000 marks 

Austria 84,434,.000,000 kronen 


These gigantic military expenditures are met by the general 
mobilization of the economic strength of respective nations and 
depend upon people's savings, people’s income, and national wealth. 
Naturally there is a limit to the capacity to meet any large-scale 
military expenditures and, when such a limit is passed, the living 
power of the Agog is destroyed, social insecurity is precipitated 
by the shortage of commodities, and the continuation of war is 
made impossible. Thus, in order to conduct war effectively for a 
long period, it becomes absolutely necessary that efforts to stabilize 
te vine conditions of the people should accompany the appro- 

tion of military expenditures. In other words, military ex- 
itures which will not destroy the living conditions of the people 

stitute the maximum capacity of the war-time national financial 
strength which is at the same time the maximum economic capacity 






to execute war. What then is the maximum capacity ? The late 


World War has shown us the following results : 


(1) PERCENTAGE OF WAR EXPENDITURES IN RELATION TO NATIONAL WEALTH 


Countries National Wealth War Expenditures Percentage 
England 16,000,000,000 sterling  7,463,769,000 sterling 46.6% 
France .. 256,500,000,000 francs 148,289,544,000 francs 57.7% 
ftaly .. 100,000,000,000 hres 41,852,.000.000 lires 41.8% 
Russia .. 120,000,000,000 roubles 54,098,500,000 roubles 45.0% 
Germany .. 310,000,000,000 marks 139,342,342,000 marks 44.9% 
Austria . . 225,000,000,000 kronen 84,434,000,000 kronen 37.6%, 


(2) PERCENTAGE OF WAR EXPENDITURES IN RELATION TO PEOPLE's INCOME 


Average Annual 


Countries Annual Income War Expenditures Percentage 
England 2,300,000,000 sterling  1,756,176,000 sterling 76.0% 
France 37,000,000,000 francs 32,548,760,000 francs 88.0% 
Italy 11,000,000,000 hres 7,503,266,000 lires 68.2% 
Russia 15,000,000,000 roubles 13,527,150,000 roubles 92.0% 
Germany 40,000,000,000 marks 34,144,787,000 marks 85.5% 
Austria .. 25,000,000,000 kronen 18,178,160,000 kronen 72.7% 


(3) PERCENTAGE OF WAR EXPENDITURES IN RELATION TO PEOPLE'S SAVINGS 


i as am Annual Average Annual ae . 
Countries People’s Savings War Expenditures Percentage 
England 370,000,000 sterling 1,756,176,000 sterling 468.3% 
France 6,000,000,000 francs 32,548,760,000 francs 559.0% 
Italy 1,800,000,000 lires 7,503,266,000 lires 416.6%, 
Russia 2,500,000,000 roubles 13,527,150,000 roubles 541.1% 
Germany 6,500,000,000 marks 34,144,787,000 marks 525.2% 
Austria 4,000,000,000 kronen 18,178,160,000 kronen 454.5% 


In the World War, then, the Powers bore war expenditures 
amounting to 46 per cent of their national wealth on the average, 
81 per cent of the people’s income and five times the people’s savings 
on the average as the average annual war expenditure. 

The national capacity to bear war expenditures differ according 
to the economic structure and political situation of the particular 
nation concerned, and the above figures cannot be applied to all 
nations at alltimes. Granting this drawback, the application of the 
above standard upon Japan gives the following interesting results. 

Japan’s national wealth was estimated by the Government 
Bureau of Statistics at Y.110,100,000,000 at the end of 1930, and 
it may be safely estimated at Y.120,000,000,000 to-day. Using the 
above standard, 46 per cent of this estimated national wealth is 
Y.55,200,000,000, which means that Japan can bear at that rate an 
average annual war expenditure of Y.13,800,000,000 for four years. 

In the next place, the Japanese people’s income at the end 
of 1930, according to the same source, was valued at Y.10,600,- 
000,000 and one may safely place it at Y.14,000,000,000 to-day. 
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Therefore, Japan can stand 81 per cent of this figure or Y.1),340,- 
000,000 a year as war expenditures. 


Lastly, the annual saving power of the Japanese people, accord- 
ing to Dr. S. Hijikata, Professor of Economics at the Tokyo Imperial 
University, is about 15 per cent of their income which would be 
roughly Y.2,100,000,000 on the basis of the above figures for the 
people's income. If this amount is multiplied five times, we have 
¥.10,500,000,000. 

The above figures are based upon Japan Proper alone. If 
the figures for Chosen, Taiwan, and Manchuria are added, Japan 
can easily bear an annual expenditure of 14 to 15 billion yen. In 


the light of these figures, Japan, if forced to do so, can issue govern- 


ment bonds amounting from two to three billion yen several times 


a year and, even then, it still has eriough reserve power left. It is 
- for this reason that Finance Minister Kaya explained before the 
Special Session of the Diet that Japan’s economic power is not so 


small as to tax its whole capacity in meeting the obligations of the 
China Incident. 

From the above considerations, the assertion that Japan's 
economic strength cannot stand the burdens of the China Incident 
appears to be merely a sophistication. What, then, would be the 


possible effect of the Incident upon Japan’s economic life ‘ 


Under the present unfavorable international balance of trade, 


| Japan's international balance sheet would lose its equilibrium and 
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invite a disastrous inflation if she should do nothing to meet the 
enormous amount of munitions and commodities required by the 
Incident. For this reason, the Government is proceeding cautiously 
in fashioning the national economic organization on a war-time 
basis. Its chief purpose is to maintain the equilibrium of the 
international balance sheet in facing the consumption by the In- 
cident of an enormous amount of commodities and to help conserve 
the consumption of commodities which are not urgently needed so 
as to provide the commodities which are necessary for military 
consumption, and for the expansion of the productive capacity of 
munitions industries. Thus the Special and Extra Sessions of the 


Imperial Diet, besides approving the military appropriations total- 


ling Y.2,500,000,000 took steps in legalizing various measures for 
war-time economic control. Among them, the most important are 


- the Provisional Capital Regulation Law and the Provisional Export 


and Import Control Law. = at ; 
The Provisional Capital Regulation Law aims to expand to 


- the maximum limit, the productive capacity of munitions and relat- 
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ed industries by regulating the capacity of munitions industries 
which is insufficient at present, thus enabling the proper digestion 
of enormous war expenditures and the ample production of muni- 
tions. It classifies the industrial activities of the country into three 
major classes: (a) those which are either directly or closely related 
to national defence ; (b) those which are not vitally necessary at 
present, such as enterprises with overproductive capacities or in- 
dustries turning out luxuries; and (c) those which do not belong 
to either one of them. It then recognizes in principle the new con- 
struction or the expansion of existing equipment only in (a) and 
not in (b) while it reserves the power to approve or disapprove the 
same in (c) in accordance with their relations with national defence 
or the international balance sheet at the time. It also extends the 
limit for the issuance of industrial bonds to Y.500,000,000 or twice 
the current limit, and thereby aids the supply of expansion funds 
by affording a favorable treatment to them. In this manner, it 
proposes to expand to the maximum limit the productive capacity 
of munitions and related industries. 

The Provisional Export and Import Control Law invests: in 


the Government the dictatorial power of supervising the trade on 


the basis of the following outline : 

(1) The Government is authorized either to prohibit or limit 
exports or imports by signifying the period and goods if such is 
deemed necessary for national defence or people's economy. 

(2) In the above cases, the Government, when it recognizes 
a special necessity, is authorized to order necessary particulars con- 
cerning the distribution or consumption of export or import goods 
upon exporters and importers. 

The greatest problem which concerns the people’s economy is, 
however, how much can the consumption of an enormous amount 
of munitions materials—war-time consumption and consumption 
for the purpose of expanding the productivity of munitions—and 
the supply and demand of commodities for the nation as a whole 
be modified and readjusted as a result of various policies adopted 
to assure them. The following points will become important in 
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this connection. (1) What portion of the munitions consumption 
depends upon the imports and payment abroad? (2) How far 
can the internal supply of commodities be increased as a result of 
strengthening and expanding productivity ? (3) How effectively 
can the control of the consumption of commodities through various 
methods adopted be realized ? Some lights upon these points may 
be shed from the following considerations. 

(1) As a result of a sudden increase in the importation of 
munitions materials this year. specie began toflow out of the country. 
This tendency must be eventually arighted. In this case, increasec 
importation of munition materials must be met by prohibition or 
control of the importation of goods which are not vitally needed 
at the present time, thus effecting a proportional readjustment 
between the two. 

(2) With regard to the internally manufactured goods, the 
goods which are not vitally needed now must be checked in propor- 
tion to increased consumption of munition materials. Actually, 
however, increased production caused by the expansion of produc- 
tive capacity will naturally help lessen the amount which necessitates 
control. In this manner, a radical change is forced upon the sub- 
stances for immediate consumption but, with the successful realiza- 
tion of increased productive capacities of munitions industries and 
industries for manufacturing substitutes for imports, import control 
would be mitigated and internal consumption revived. 

(3) The above observations are based upon the supposition 
that the control of consumptions in the various fields can be satis- 
factorily enforced. The problem remains whether or not the enor- 
mously increased consumption of munitions can be met by the 
control of consumptions in the other fields. 

At present the Government has adopted or is planning to 
adopt, roughly three methods for the control of consumptions: 
(1) postponement or economization by the Government itself of 
enterprises which are not immediately necessary ; (2) suppression 
among the general public of new expansion programs in enterprises 
which are not urgently necessary ; and (3) control of consumptions 
in general. These three methods must be enforced as one to be 
effective, but (3) appears to be the most important. (1) and (2) 
can be easily realized technically and are already being realized 
through several legislations, but the results so far are meager. 
This is naturally so, as the Government consumptions outside of 
military expenditures constitute a small portion in comparison with 
those of the general public. Moreover, room for economization is 
quite limited while the majority of general enterprises which are 
not urgently necessary already possesses an ample supplying power, 
and there is only a small need for new expansion. Moreover, the | 
control of consumptions among the general public is at present 
largely practiced through the people’s voluntary control, but, with 
the progress of the Incident, insufficient economization will appear 
in the form of constant rise in prices. As the rise of commodity 
prices above a certain level cannot be permitted, both from the 
point of view of the people’s living standard and the execution of 
war, the Government, once sensing the rising trend in commodity 
prices, will try to control consumption by mobilizing all available 
methods. The Government and the people can co-operate closely 
in the future in meeting such a situation. 

After considering the immediate effects of the China Incident 
upon economic circles, a question formulates itself as to the possible 
contribution which an enormous military consumption may have 
upon Japan’s future economic development. 

Generally speaking, two situations can be visualized in con- 
sidering the effects of war upon the development of a nation’s 
economy. The one is that of European countries after the World 
War, where, as a result of the War, each country received a heavy 








blow, invited malignant inflation and decrease of productive power, 
and experienced a penetrating inipoverishment over a long period. 
On the other hand, the United States of America, although a belli- 
gerent Power, not only received an extremely light economic blow 
from the Great War, but, with the War acting as a turning point, 
rose from an erstwhile debtor nation to a creditor nation and under- 
went a remarkable transformation from a nation of agriculture and 
light industry to a nation whose national economy centered upon 
a high degree of heavy industry. 

Such a difference in the economic effects of the World War 
may be said to be due to a shorter period of the American parti- 
cipation in the War and a comparatively smaller amount of military 
consumption. But the more fundamental factor appears to be the 
difference in the stages of economic development. The European 
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countries arrived at the maximum point of industrial development 
before the Great War, and there was little room left for further 
development after the War. And thus, enormous unproductive 
consumption resulting from the War reacted as a destructive in- 
fluence upon the national economy of various nations. Against 
such a position, the American industrial economy at the time of 
the World War was undergoing a transformation from that of an 
agriculture and light industry to that of heavy and chemical in- 
dustry. Naturally, the consumption of a large amount of wartime 
commodities accelerated the development of heavy industries, and 
the nation, at the same time bearing a heavy war expenditure during 
the War, saw an amazing economic development after the War. 
The present stage of Japan’s economic development, though 
it. differs decidedly in available resources, is in general similar to 
that of the United States at the time of the Great War. With the 
Manchurian Incident acting as a turning point, Japan’s national 
economy has been undergoing a transformation from the age of 
agriculture and light industry to that of heavy and chemical in- 
ustry. Without going into a detailed discussion of the subject. 
the following statistics* may be used as eloquent proof : 








1935 1931 
Amount of Amount of 
Industries production Percentage production Percentage 
(Y.7,000) (Y.1,000) 
Textile 3,352,560 30.9 1,926,800 37.2 
Metallic Bo 1,881,740 17.4 431,430 8.3 
Machine and Tool 1,462,530 13.1 47.2 498,010 .6| 33.7 
Chemical s3 1,813,870 16.7) 816,550 15.8 
Total, including 
others .. -- 10,836,890 100.0 5,178,130 100.0) 


Such being the case, Japan’s industrial economy which is now 


gradually undergoing a transformation into heavy industry has a 


bright future ahead. In the light of such a background, the possi- 
ble effects of the China Incident upon Japan’s national economy 


may take the follow’ng form. 


(1) A large portion of the military and war expenditures will 
act as a fund for protecting and accelerating the development of 


Japan’s heavy and chemical industries. 


(2) <A large portion of the expanded munitions and funda- 
mental industries, after replenishing the used munitions following 
the Incident, will be transformed to play a constructive réle in 
peace-time industry. 

(3) Japan’s power of investing abroad will increase when her 
industry is successfully transformed into the new basis of heavy 
and chemical industries. For, under the present economic structure. 
the power of investing abroad is determined largely by the manu- 


facturing power of capital materials (such as products of heavy 


and chemical industries) of a given nation. 

(4) The Far Eastern countries are on the whole agricultural 
as yet, and industrial development is awaiting future attention. 
Naturally, the transformation of Japan’s industry into heavy and 
chemical industries will find markets by offering capital aid to the 
industrial development in those countries. Moreover, the industrial 
development of those agricultural countries will increase their 
purchasing power and will in turn contribute much toward the 
expansion of Japan’s export trade. 





*From the Industrial Statistics of the Department of Commerce and 
Industry. 
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Trends of the Warfare in China 


By C. J. 


= 7 8 1938 starts down the uncharted way of the years into 
history it may be said, perhaps with some truth, that 
the outlook in stricken, war-torn China is not utterly 
© = hopeless. Dim and shadowy, to be sure, but still to be 
seen, are signs which indicate that the warfare between China and 
Japan may be approaching an end. At least there is talk about 
peace in the councils of the adversaries, and one may read in any 
newspaper reports of attempted mediation, of offers and counter- 
proposals, and of terms, acceptance of which would bring the tragic 
conflict to a conclusion. These elements in the situation were not 
present sixty days ago, and evidences are not lacking that both 
of the warring nations desire greatly and hope that the end of the 
conflict may not be far away. | 
The losses of this half-year of strife in China have been stagger- 
ing, in lives, probably not fewer than a million, and, in property, 
uncounted hundreds of millions. And these losses are being shared, 
not only by Chinese and Japanese, but by all who live in the Far 
East, and the effects of the holocaust have penetrated into all 
the great nations, and to the farthest corners of the earth. Decades 
must pass before any large proportion of the material losses may 
be recovered. In these things is to be found the compelling reason 
why the conflict must. be brought to an early end, because so long 
as warfare continues the losses in lives and property must go on 
mounting unchecked. The situation calls for a show of generosity, 
and of yielding, of concessions and of renewed effort to bring about 
a semblance at least of co-operation instead of destructive conflict. 
China has come to the places where she stands in danger of complete 
extinction as a power, and Japan ringed around with a coldly 
adverse world opinion, by continued expenditure of large-scale 
tnailitary effort, dangerously exposes herself to a powerful historic 
nemy armed to the teeth and charged with ruthless hatreds, held 
in leash only for the moment by fears at home. 





Efforts at Mediation Fail 


"Efforts of the German Government to search out @ common 
ground on which talk about peace might be opened, or to effect 
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mediation to end the struggle, thus far have not yielded results. 
Exactly what have been the Chinese responses to the advances 
made by the German Ambassador at Hankow have not been made 
known in their entirety. Expressions of Chinese envoys, safe in 
world capitals remote from the scene of carnage, may be disregarded. 
Definite statements of leading figures in the Government located 
in transit at this time at Hankow are yet to be heard. Although 
the possibility may be remote, a possibility does exist that German 
efforts may yet bear fruit. Repeatedly leading representatives of 
the Japanese Government have declared that in this conflict Japan 
has ne territorial ambitions in China. That this is true must be 
accepted ; it appears, however, that Japan may have set herself 
a more difficult task than to win territory, and this is an effort to 
conquer the mind of China, to modify the nation’s mental viewpoint. 
This, in the light of all that has gone before, may prove far more 
difficult to achieve than any conquest of mere territory, for the 
Chinese live in the past, ever looking backward, venerating only 
forgotten eras whose standards they have lost. If their long and 
carefully fostered viewpoint with regard to Japan is to be changed. 
therefore. it would seem necessary first to imbue them with some 
new racial quality that hitherto has been lacking in their make-up. 
Traditionally they have hated and shrunk from alien influences, 
and, traditionally, most of all, they have hated their nearest 
neighbor. 

it appears that the Japanese High Command in China has 
slowed down the advance up the Yangtze, a line of strategy proba- 
bly determined long ago, but in line with counsel given in publish- 
ed German newspaper reports, which warned of dangers for Japan 
in too deep penetration into the interior of China. The tempo 
of operations in northern areas also has slackened in recent days. 
and the current main theater of warfare is in northern Kiangsu. 
Shantung, Anhwei and Honan, in north central China, almost 
within gunshot of the seaboard along the Tsinpu and Lunghai 
railways. Immense concentrations of China’s best troops in this 
region are opposing converging Japanese armies along the Tsinpu 
railway, one Japanese force thrusting southward from Shantung 
and the other, having advanced from the region of Nanking. 
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Jan uary, 
advancing northward. The objective of these Japanese forces is 
the strongly held railway junction city of Hsuchow located where 
the Lunghai and Tsinpu railway lines intersect. At the same time 
another formidable Japanese force pushing southward is aimed at 
Kweitch in Honan on the Lunghai line to the west of the rail junction 
at Hsuchow. Court martial and the firing squads probably await 
Chinese commanders who fail to give a good account of themselves 
in fighting in this region. 


Major Conflict is inevitable 


At lowest estimates the impending struggle for mastery of 
these railways will involve a quarter of a million fighting men. 
' Further victory here would give the Japanese undisputed control 

of the important north-south railway artery, the Tsinpu line, 
linking Shanghai, Nanking and the Yangtze with North China. 
and such a victory also would give control of at least the most 
important section of the less important Lunghai railway and its 
outlet on the seaboard. 

At the time this is written it appears to be inevitable that this 
vast conflict now taking shape must be fought in the bitterly cold 
winter weather. There is likelihood that this may prove to be the 
decisive battle of the war, and it is improbable that any peace 
arrangements can be concluded before this fighting takes place. 
If the Japanese win control of the coastal railways and of the strip 
of territory along the seaboard. and if no peace then can be con- 
eluded, then it is probable that the arrow marking the Japanese 
aims will swing southward and point first at Canton. Then also 
the difficult thrust farther up the Yangtze may be resumed. 
All of this must necessarily greatly extend and make more vulnera- 
ble Japanese lines, imposing new and heavier burdens on Japanese 
resources than they have felt hitherto. 
| As time passes the chance grows more and more remote that 
the former Nanking Government will be able, from Hankow or 
» from some other place in the interior of China, to engage in peace 
> discussions with Japan—-which might have been done in the weeks 
that followed the fall of Nanking. As the outcome of an Imperial 
Conference at Tokyo the Japanese Government, on January 16, 
formally announced the breaking off of relations with the former 
Nanking Government. Following this, the Chinese Ambassador 
and Chinese diplomatic officials departed from Japan for home, 
and the Japanese Ambassador in China was recalled. When the 
announcement was made of the break in relations with the Chinese 
National Government, the Tokyo Government clearly expressed 
the anticipation that in future diplomatic contacts would be estab- 
lished with a new regime in China. At that time Japanese spokes- 
men again declared that no change had been made in their Govern- 
ment’s policy of respecting the territorial integrity and sovereignty 
of China, and the rights and interests in China of other Powers. 

The autonomous government in Hopei over which so much 
controversy was raised. has been superseded by a Provisional 
(;overnment in the northern Capital, whose historic name of Peking 
appropriately, many will say. has been restored. It is apparent 
that it is the expectation of Japanese leaders that the seat of 
government in China will be shifted back into Peking unless some 
eleventh-hour action can restore power and prestige of the regime 
of Generalissimo Chiang Kai-shek. Something of this sort is 
possible, but unlikely. It seems more probable that in coming 
weeks the authority and influence of the Provisional Government 
_ at Peking will be strengthened and that it will attain to some 
- measure of permanency. With regard to the question. of 
_ recognition of this Peking Government, which in time must arise. 
- a Singular situation exists. 


New Roles for Old Actors 


Many of the figures who compose this present Provisional 
Government at Peking. which assuredly will have to bear the 
stigma of being characterized a “ puppet regime,” were the same 
officials that composed the Government of China at Peking twenty 
years ago, long before the formation of the Nanking Nationalist. 
Government. In these times these men and their Government 
at Peking had the recognition of the whole world as the rulers of 
China. The officials of the present Nanking Government in large 
part then were the outsiders clamoring for recognition that the 
Powers denied to the separate regime that they then controlled at 
Canton. Tt is to be seen then that if a shift in authority to a new 
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Peking Government does take place, in the last analysis this amounts 
to nothing more than a shift in party controi of the Chinese Govern- 
ment. It may be remarked also that in such a shift party lines 
remain unchanged, for the old Peking Government evidenced a 
degree of friendship for Japan and some more or less effective willing- 
ness to co-operate with the Japanese, while through those times, 
and since, the Cantonese regime and the Canton Government leaders 
consistently remained implacably hostile toward the Japanese. 

The desire to bring to an end the costly and destructive war 
in China has been evidenced clearly by all elements in both China 
and Japan. Every reason that this warfare should be ended is 
apparent, and since neither side can hope to gain, but both in- 
evitably must lose, if strife continues, every reason exists why the 
fighting should not be continued. Japan has announced her terms 
to end the war and it may be remarked that these terms are not 
so onerous as might be expected from a victor dealing with the 
abject and unconditional surrender of a vanquished adversary. 
There is no flavor in these terms of the kind of medicine that was 
administered at Versailles to Germany. for example. In an address 
before the Japanese Diet on January 22, Mr. Koki Hirota, the 
Japanese Foreign Minister, announced four “ basic conditions” 
to bring an end to the conflict in China. These, he asserted, would 
be Japan’s “ minimum requirements.’ The four conditions are - 


(1) Abandonment by China of her policy tolerating Communism 
and opposing Japan and Manchoukuo, and adoption by 
China of a policy of co-operation in the Japan-Manchoukuo 
anti-communist bloc ; 

(2) Establishment of demilitarized zones in “necessary 
localities *’ and creation of special regimes for those areas. 

(3) Conclusion of an economic agreement between China, 
Japan and Manchoukuo, and 

(4) Payment of “ necessary indemnities ” by China to Japan. 


Japan, Mr. Hirota said, now looked “ tc the establishment and 
growth of a new Chinese regime capable of genuine co-operation 
with Japan.” 

Referring to misgivings abroad regarding Japanese intentions 
towards foreign interests in China, the Foreign Minister declared 
that Japan was “ prepared for the purpose of promoting the welfare 
of the Chinese people to leave the door wide open to all Powers 
and to weleome their cultural and economic co-operation there ” 
but “necessary and rational adjustments ~ designed to meet new 
conditions in China would have to be made. 

Regarding Anglo-Japanese relations, Mr. Hirota hoped that the 
British Government and people, “ grasping fully the importance ”’ 
of the relationship between the two Empires would endeavor 
‘to comprehend correctly Japan’s position in East Asia.” 








United States Praised 


The Foreign Minister paid high tribute to the “fair and just 
attitude ’ of the United States, which, he said, have acted “ on all 
occasions with such careful regard for the cause of Japanese- 
American friendship that despite such mishaps as the Panay 
incident,” the relations of the two countries had “suffered no 
impairment.” 

Referring to diplomatic exchanges between Japan and the 
Soviet Union, the Foreign Minister affirmed that Japan would 
““never allow” rights and interests derived from the Soviet- 
Japanese basic treaty “to be nullified through unreasonable 
pressure.” 

Concern was expressed by Mr. Hirota regarding the penetration 





by members of the Third Internationale of “ all classes of Chinese, 
destroying the social order of the country and endangering the 
stability of East Asia.” 

“1 desire to avail myself of this occasion to say that in Europe 
and in America, there are some who are apt to entertain misgivings 
regarding Japan's intentions, as though she were trying to close the 
Chinese door and expel the interests of the powers from China. 

“ Let me state explicity that not only will Japan respect to the 
fullest extent the rights and interests of the powers in occupied 
areas, but she is prepared for the purpose of promoting the welfare 
of the Chinese people to leave the door wide open to all powers 
and to welcome their cultural and economic co-operation. 

“In conducting military operations in China, Japan has been 
exercising special care lest the nationals, rights, and interests of 
third Powers should suffer. But there have occurred, I regret to say, 
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toward the end of last year, the Panay incident and the Ladybird 
incident, involving Great Britain and the United States. 

“While it is needless to say that their occurrence was entirely 
unintentional, it was feared for a time that these incidents might 
lead to an alienation of feeling between Japan and those two 
countries. 

“T rejoice that, thanks to the calm and fair-minded attitude 
taken by the Governments of both countries and the sincerity of 
our Government and people, the incidents have been brought in 
each case to an amicable settlement. 

‘Since the outbreak of the present affair, the United States 
have always maintained a fair and just attitude, acting on all 
occasions with such careful regard for the cause of Japanese- 
American friendship that despite such mishaps as the Panay incident, 
the relations of the two countries, I am happy to say, have suffered 
no impairment. We shall continue to do our best towards the 
furtherance of Japanese-American amity and goodwill. 


Traditional Friendship 


‘As regards Great Britain, there has been no change in the 
policy of the Japanese Government which aims at the maintenance 
of the traditional friendship between the two countries. I hope 
that the British Government and people, grasping fully the import- 
ance of .inglo-Japanese relations, will endeavor to comprehend 
correctly Japan’s position in East Asia and to co-operate with 
Japan for the furtherance of peace and good understanding between 
the two nations. 

“At the same time, I desire to urge upon our own people 
to stand solidly behind this policy of the Government in view of 
the seriousness of general situation. 

_ “Tt is earnestly to be hoped that the powers, by recognizing 
the new conditions prevailing in China and by appreciating the 
propriety of such Japanese demands, for necessary and rational 
adjustments, as have been submitted, or may be submitted here- 
after, in order to meet those conditions, will co-operate for the 
establishment of a new order in the Far East. 

“ As regards our relations with Manchoukuo, it is the funda- 
mental principle of our national policy to help that country to 
achieve healthy progress as an independent state, maintaining all 
the while its intimate and inseparable relationship with our own. 

“In accordance with this basic principle, our government 
decided upon the abolition of extraterritoriality long enjoyed by 
Japan, and the transfer of her administrative rights in the South 
Manchuria Railway zone. 

“T am glad to say that Japan and Germany have been brought 
closer together than ever through such auspicious events as the 
visit of His Imperial Highness Prince Chichibu, who was pleased 
to make a tour of that country on his way home from England 
last year, and also the crnise of H.I.J.M.S. Ashigare, which included 
a call at Kiel. | 

‘* Especially do this Government appreciate the friendly and 
most sympathetic attitude Germany has taken in consonance with 
the spirit of the German-Japanese anti-Comintern Agreement. 

_ “ We will strive to strengthen further the co-operation between 
the two countries. 

‘* From the beginning of the present affair, Italy, understanding 
our true motives, has collaborated with us along all lines. This 
Government are most grateful for these proofs of good-will on the 
part of Italy. 

“It is a subject for congratulation from the standpoint of 
securing world peace that Japan, Germany and Italy have come 
to join forces under the anti-Comintern banner. 


Foreign Trade Good 


_ “ A survey of our foreign trade shows that there has been in 
the past year a notable increase as compared with the preceding 
year of more than 35 per cent in value, as regards imports, and 
18 per cent in value, as regards exports, the total value of imports 
and exports together exceeding Y.7,270,000,000, which is an 
unprecedented sum in the history of our foreign commerce. 
Nevertheless there still remain economic barriers as heretofore. 

“While endeavoring on the one hand to eliminate these 
obstacles through diplomatic means by dealing individually with 
various countries a ing to their respective circumstances and 
2s employed by them, this Government are exerting on the 
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other hand unremitting efforts to promote our foreign trade by 
every means available. During the past year, trade agreements 
have been concluded with British India, Burma, and Turkey. 

‘There were also signed in December, a treaty of commerce 
with Siam and a supplementary agreement to the Italo-Japanese 
Treaty of Commerce relating to Italian colonies. 

‘ Negotiations are now in progress with other countries for the 
conclusion of necessary trade agreements covering both old and 
new markets. 

“A hoycott of Japanese goods has been initiated in certain 
countries owing to misleading Chinese propaganda concerning the 
present affair and to machinations of Chinese who reside there in 
large numbers. However, nowhere has it developed into any 
serious proportions, thanks to the united efforts of the Government 
and people and the fair attitude of the general public in countries 
concerned. 

‘* The Japanese Government believe it to be one of the necessary 
conditions of peace and harmony and prosperity of Japan, Man- 
choukuo and China, and consequently of the entire world, to 
increase rationally the productive power of those three countries 
and to strengthen their economic ties, and at the same time to 
promote their trade with the rest of the world. 

‘“ For the realization of this purpose, the Government are now 
carefully preparing appropriate plans at home and abroad. 


Cultural Work 


‘Finally I desire to say a few words on cultura! work. In 
order to promote international friendship and to bring about real 
peace among mankind, it is necessary that nations should form 
intimate cultural bonds and cultivate a full understanding of one 
another’s ideals and aspirations. 

‘The present affair is traceable in no small degree to Chinese 
lack of understanding in this regard. If Japan and China are to 
build up a lasting friendship they should understand each other's 
national conditions and characteristics and co-operate culturally 
according to the fundamental! spirit of the Orient. 

“ Taking this standpoint, the Government intend to carry on 
in China, more intensively than heretofore, cultural work which 
will serve as the foundation for permanent peace and prosperity 
of the two nations. At the same time the Government will not 
relax their cultural work elsewhere, since there is a special need 
in the face of present international situations of making other 
peoples better acquainted with our unique culture and the national 
traits of our people, who love justice and peace. 

“ T hope that form what I have now said you have been able 
to understand the views of the Government regarding the present. 
China affair and foreign questions in general. In brief the under- 
lying aim of the foreign policy of the Government is to eradicate 
the root of evil in East Asia, to make known throughout the world 
the justice of our cause, and to contribute toward laying the founda- 
tions of world peace. 

“To that end, the Government are doing their very utmost. 
And I trust that you will appreciate the intentions of the Govern- 
ment and will extend your co-operation for the attainment of the 
objectives of our foreign policy in dealing with the grave emergency 
that confronts the nation to-day.” 


New French Air Bases in the East 

Eastern Engineering and Commerce reports that, in order to 
strengthen her Far East defences, France plans to construct a big 
naval and air base at Camranh Bay, French Indo-China, and a 
secondary base facing Hainan Island, which China is fortifying. 
The Sin Chew Jit Poh says the proposed base at Camranh Bay is 
of particular importance to Singapore, because it lies directly on the 
air route to Hongkong. It is 900 miles from Singapore and 800 
from Hongkong. While Britain, Holland and even Siam have 
spent heavily on their Far East defences, France has hitherto 
shown a tendency to lag. Now she is embarking on a scheme of 
modernization. 

It is understood that twin-engined Amiot bombers will be 
stationed at Camranh Bay for coastal reconnaissance. France’s 
aircraft in Indo-China are mainly out-of-date, although there are 
five modern flying boats at Saigon, where there is an aeroplane base 
and a military aerodrome, as well as a civil one. 
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Changing Siam 


By SIR ROBERT HOLLAND, K.C.L£., C.S.1., C.V.0., in The Asiatic Review 


ROM north to south Siam is about 1,330 miles and from 
[/ east to west about 508 miles, the area being about 220,000 
square miles. The great Mekong River runs for a thou- 

; sand miles along the northern and eastern boundaries, 
roughly speaking, though certain territories on the right bank were 
ceded to the French more than thirty years ago. The western 
flank of the upper part of Siam is formed by a range of mountains 
which continues southward to form the backbone of the Malay 
Peninsula. 

The north part of Siam is a series of parallel ranges of hills 
lying north and south, between which flow four rivers which unite 
in the center of the country to form the main waterway, which is 
known as the Menam Chao Phya. The eastern part of Siam is a 
low-lying plateau, unhealthy and sparsely inhabited, because it is 
subject to heavy floods in the monsoon and is very arid in the hot 
weather. Central Siam is the heart of the kingdom, and is the 
most thickly populated and wealthy area. It is a great plain 
bordered by high mountains on the west and sloping gently to the 
sea on the south. In the flood season the Menam and other rivers 
overflow their banks and deposit a great deal of silt over the country, 
perpetually renewing the fertility of the fields, and thus is main- 
tained the high reputation which Siamese rice has gained in the 
markets of the world. 

Southern Siam, the part in the Malay Peninsula, is generally 
speaking a narrow, mountainous strip, of which a good deal is 
covered with dense forest, though there are small alluvial plains 
between the lower slopes. The coast on both sides of the Penin- 
sula is studded with islands. 

The Siamese have long called their country Muang Thai, or 
“the country of the Thai race,” Thai meaning “free.” The 
origin of the Thai race is very obscure, but there seems to have 
been a movement of the Thai peoples from south-west China at 
least two thousand years ago, and there were probably later waves 
of invasion from the same source, notably one about the middle of 
the thirteenth century, under pressure from Kublai Khan. 

The Thai peoples absorbed a good dea! of their remarkable 
culture from the Khmers, a mysterious race whose ancestors proba- 
bly came from the plateaus of Central Asia. The Khmers built 
up a large empire, with its capital at Angkor, and kept the Thais 
in subjugation for centuries, building all over Cambodia and Siam, 
and farther afield still, the magnificent Hindu and Buddhist temples 
whose ruins are still visible today. Eventually, however, they 
were overcome, and perhaps largely extermineted or driven south- 
wards, by the Thais, who by the end of the thirteenth century had 
extended their dominion over most of the country to the west of 
the Mekong River. 

But it was not till the middle of the fourteenth century, so far 
as we know, that the various Thai principalities were consolidated 
into a kingdom with its capital at Ayuthia on the Menam River. 
Four hundred years later, Ayuthia was stormed and destroyed by 
the Burmese, and in the sack of the city there undoubtedly perished 
most of the ancient historical records of the kingdom. Some few 
survived, however, being carried to the new capital which was 
established at Bangkok, where the present dynasty of Rulers, 
called the Chakri dynasty, was founded by a successful general. 

The Portuguese were the first of the Western nations to establish 
intercourse with Siam. They arrived in 1511, after the conquest 
of Malacca by D’Albuquerque, and they exerted a powerful 
influence for over a century until they were gradually ousted by 
the Dutch. English traders arrived and were favorably received 
early in the seventeenth century, but it was not until 1824 that, 
after the conclusion of a treaty with the Dutch, British interests 
became paramount in the Malay Peninsula and Siam. The first 
treaty of friendship and commerce between Britain and Siam was 
signed by Captain Burney in 1826. Intercourse between France 
and Siam began in 1680, when a Siamese embassy was sent to 
Louis XIV., at the suggestion of a Greek adventurer named 
Phaulkon, who had raised himself by sheer talent to a position of 
great power at the Court of Siam, but eventually suffered a painful 





death on being suspected of forwarding French intrigues. The 
ruins of his splendid house are still visible at the old capital of 
Lopburi. 

Japanese commerce was active in Siam from 1592 to about 
1632, when many Japanese settlers were murdered or expelled. 

Through the medium of Siam’s early relationships with foreign 
nations, fascinating sidelights can be obtained on the history of 
the country before the beginning of the nineteenth century. A 
book recently published under the title of Siamese White is well 
worth reading. since it gives a remarkable account of the career of 
an Englishman who became de facto Governor of the Tenasserim 
Province of Siam under Phaulkon, and eventually, by his filibuster- 
ing propensities, embroiled the Siamese Government with the East 
India Company. Most of the Englishmen in the Tenasserim port 
of Mergui were massacred by the Siamese in 1687, largely in con- 
sequence of White’s overbearing and ruthless behavior, but White 
himself escaped to England with a good deal of loot. 

Trade between British possessions and Siam grew rapidly 
during the nineteenth century, and in 1855 a treaty was made, 
signed by Sir John Bowring, under which Siam agreed to the 
appointment of a British Consul in Bangkok, and to the exercise 
by him of full extra-territorial powers. Similar treaties were soon — 
made with the other Powers whose subjects were represented in 
Siam, with the result that foreigners in Siam, with the exception 
of Chinese, who have never been represented by a Consul, could 
only be tried for criminal offences or sued in civil cases in their 
own consular courts. 

Towards the end of the nineteenth century the French com- 
plained that the Siamese were occupying territory which belonged 
to Annam, a part of French Indo-China. The dispute at one time 
seemed likely to have very serious results for Siam, but eventually 
the Siamese Government gave way and made various territorial 
and other concessions, and an Anglo-French convention was con- 
cluded in 1896, by which the central portion of Siam was neutral- 
ized, and in effect the independence of Siam was guaranteed by 
the two great Powers. 

Further treaties were made with France in 1904 and 1907, by 
which the frontier between Siam and French Indo-China was 
finally settled and the extra-territorial rights enjoyed by France in 
Siam were to some extent modified. 

By a treaty made with Great Britain in 1909, Siam ceded her 
suzerain rights over various Malay States situated in Southern 
Siam just north of British Malaya, containing in all about a million 
inhabitants, but obtained large concessions in the direction of the 
abolition of extra-territorial rights in respect of British subjects. 

By treaties made after the Great War, mostly in 1925, the 
Powers agreed individually to their nationals being subject to the 
jurisdiction of Siamese State Courts, though certain jurisdictional 
limitations were to remain in effect until the publication of the 
Siamese codes of law, and for five years thereafter. In the case of 
Great Britain, for instance, there was an understanding that Siam 
would continue to employ a staff of British legal advisers, with 
a British judicial adviser at their head, who would sit in the special 
courts in which the cases concerning British subjects were heard, 
and*‘also in the Appeal Court and the Supreme Court, during the 
interim period before all foreigners residing in Siam became subject 
to Siamese law administered in Siamese courts by Siamese judges. 

Anyone who intends to visit Siam may be interested to have 
this slender foundation of knowledge before entering the country. 

The best way to go to Siam is by sea via Penang, unless you 
travel by air. Crossing to the mainland from the island of Penang, 
you enter a comfortable international express train which takes 
you to Bangkok in twenty-seven hours. You pass at first through 
interminable rubber plantations, and paddy fields amid cocoanut 
palms, and dense jungle, with here and there the tidy villages of 
British Malaya. On entering Siamese territory, the scenery changes 
gradually and the line runs through endless cultivated plains and 
meadowlands, studded with groves of trees and villages and isolated 
limestone peaks that rise abruptly like forts from the plains. These 
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are often honeycombed with caves which have gained a sacred 
reputation. Then comes a region of dense jungle and mountains, 
until the line returns to the seacoast and you get glimpses of sandy 
beaches and the blue waters of the Gulf of Siam. Inland are lime- 
stone cliffs which fringe the mountain barrier between Siam and 
Burma down the northern part of the Peninsula. At daybreak 
the international express reaches a little seaside station called 
Huahin, where the King has a fine palace, and there is also a charm- 
ing hotel close to the sands with a good golf course close by. 

If time permits, it is very advisable to stop off at Huahin and 
spend a few lazy days bathing in the warm sea, if the jelly-tish 
permit. They are sometimes very numerous, and an exudation 
from them causes painful and long-continuing sores. Besides the 
golf, there are some pleasant and interesting excursions to be made 
from Huahin. 

Before a visitor arrives at Bangkok it is desirable that he should 
have some idea of the political situation in the country. 

After the capital was moved to Bangkok. Siam was ruled by a 
succession of extraordinarily capable and intelligent kings, of 
whom the best known was King Chulalongkorn (1868-1919). In 
his reign the Government of Siam was modernized, and a reason- 
ably efficient system of administration was extended over the 
whole country. Railway construction was begun, telegraph ser- 
vices were organized, the army and navy were greatly improved, 
a proper police force was constituted, social and educational reforms 
were inaugurated, the finances of the country were placed on a 
sound basis, arts and sciences, and in particular drama, were stimu- 
lated, and in fact Siam began to follow the example cf progress 
which Japan had set for Eastern nations by opening its doors to 
Western civilization. 

But the Government of Siam continued to be an absolute, 
though benevoient, monarchy. The King had a Cabinet Council 
consisting of the ten Ministers of State and a nominated Legislative 
Council of forty-five ; but he was an autocrat in practice as well as 
in theory, he had an absolute power of veto, and the initiation of 
measures rested largely with him. When King Prajadhipok came 
to the throne in 1925, he made some moves in the direction of 
delegation of powers and decentralization of work, and from royal 
announcements it is clear that he contemplated changes in the 
method of government which would enable his people to have a 
voice in matters affecting their interest and welfare. 

But there were serious obstacles to be surmounted, and before 
the King was able to promulgate a scheme which he was under- 
stood to have prepared for introducing constitutional government. 
the so-called “‘ Bangkok Revolution ” took place on June 24, 1932, 
and a democratic body seized the reins. 

The leaders of the revolution at first behaved somewhat dis- 
courteously to the King and the Royal Family, but later on they 
apologized for this, when they realized the King’s readiness to 
play his part as a constitutional monarch and his sympathy with 
democratic aspirations, and when they remembered all that the 
country owed to the statesmanship of the Chakri kings and to King 
Prajadhipok in particular. The Princes of the blood royal were 
deprived of the many high offices which they had held, new Minis- 
ters were appointed, members of the Royal Family were declared 
to be above politics, in the sense that they could not hold political 
posts, and a Constitution was framed on scientific lines, following 
the most liberal models. A few months later, however. the Cabinet. 
dominated by some older and more conservative members, brought 
about the suspension of certain clauses of the Constitution and 
the prorogation of the National Assembly, and sent a prominent 
leader of the democratic party to Europe in virtual exile. These 
moves caused marked discontent among the younger politicians 
in Bangkok, and also in certain army circles, and a coup d’ dat 
was accordingly prepared. 

It happened to be so timed as almost to coincide with my own 
assumption of my duties as judicial adviser to the Siamese Govern- 
ment. On June 19, 1933, I paid my respects to the State Councillor 
in charge of the Ministry, who seemed to me to be a charming and 
cultured man, but rather depressed and distrait. I never saw him 
again, and his depression may have been due to the shadow of 
coming events, for the coup came off on the next day, June 20, 
and when | went to the Ministry in the morning I found a lorry 
full of soldiers and machine-guns at the entrance, and the State 
Councillor had been removed from office. 

_ The change-over was accomplished without actual violence. 
One set of Ministers went out, overawed by bayonets and machine- 
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guns, and another set with more advanced ideas assumed office 
under the Premiership of a distinguished military officer, Colone! 
Phya Bahol. The Constitution was reintegrated, the National 
Assembly was summoned to meet again, and the leader, Luang 
Pradit, who had been exiled to Paris, was recalled. We immedi- 
ately settled down to hard work, as the Government had a long 
list of reforms for every department of the administration which 
it was anxious to introduce as soon as possible. But a few months 
later there was a rude interruption when a rebellion broke out. 
led by Prince Bovaradej, who had a considerable number of sup- 
porters both in the army and navy. We foreigners in Bangkok 
were aware of a pitched battle proceeding on the outskirts of the 
city, but otherwise the even tenor of our daily lives went on as 
usual. The gunfire and the rattle of musketry gradually died 
away, as the rebels were pushed northwards, and after a week 
or two it was clear that the insurrection, which at one time had 
seemed likely to succeed, had definitely failed. 

But on its collapse the Government found themselves con- 
fronted with some very difficult problems. The King, with his 
Court, had withdrawn southwards to Singhora, a town close to the 
British border ; many officers in the army and navy and in the civil 
administration were known to have sympathized with the rebels : 
the gaols were full of prisoners of war and suspects ; some of the 
most experienced members of the Cabinet had resigned on the 
plea of ill-health ; and there was a general spirit of uncertainty 
abroad as to what the future might bring forth. If the King were 
hopelessly antagonized there might be a revulsion of popular feel- 
ing in his favor, because the sentiment of loyalty to the Ruling 
Family is deep-rooted in Siam ; if the prisoners were treated with 
ruthless severity, those responsible could expect no mercy, if a turn 
of fortune’s wheel were to bring them into the same predicament 
later on ; if the army and navy and the administrative departments 
were purged of all officers suspected of leanings to the Right, on 
the ground of their association with the old regime, the machinery 
of government would be seriously weakened and a new body of 
malcontents would be created ; and finally the Assembly, which 
consisted of seventy-eight nominated and seventy-eight elected 
members, was not sufficiently representative of the people of Siam 
to confer any mandate on the State Executive. 

The State Council dealt with these problems zealously but dis- 
ereetly. They sent a delegation to the King, composed of the 
ablest Prince of Siam, who had thrown in his lot with the People’s 
Party, by name Prince Varnvaidya, and the Minister of Justice. 
Phya Nitisastra, and these two, after long negotiations, succeeded 
in bringing about His Majesty’s return to Bangkok and his resump- 
tion of the role of constitutional monarch, which he played with 
the same spirit as before. A few of the prisoners were sentenced 
to death and many to long terms of imprisonment, but the death 
sentences were not executed, either at the moment or later, and 
many suspects were released. Many officers in the armed forces 
and in the civil administration whose loyalty to the Constitution 
was doubted were replaced, but they were retired on pension and 
not dismissed. Skilful propaganda was started in order to educate 
the people to a realization of the advantages of the new era, much 
needed reforms were pressed on, and the full ventilation of grievances 
was encouraged in the Assembly, while at the same time any move- 
ment which seemed likely to be subversive of the Constitution was 
rigorously suppressed. Copies of the Constitution were conveyed 
to the more important towns throughout the country with ceremony 
that partook of religious ritual ; and every effort was made, especially 
by means of wireless talks, to kindle in the minds of the common 
people a real interest in democratic government and social reform. 
The movement had, of course, originated in Bangkok, though there 
were paler reflections in the larger up-country towns, but the country 
folk were politically apathetic, conceiving that the even tenor of 
their daily lives would be very little affected by changes in the 
personnel of the Central Government. Shortly after the second 
upheaval had taken place in Bangkok, a European who was travel- 
ling in Northern Siam was asked by a farmer to explain to him 
“what these people in Bangkok are quarreling about, and why 
they seem to be getting so excited.” 

It is not easy to arouse enthusiasm for abstract political ideas 
in regions where communications are difficult and where the people 
are not under an oppressive yoke and can extract a sufficing, thongh 
slender, livelihood from the forests and the mud of the rice-fields. 

There is no doubt, however, that a political change was neces- 
sary for very substantial reasons, 
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Before the revolution took place the King, with clear-sighted 
statesmanship, had planned the creation of a Constitutional Govern- 
ment on the same lines as in Western countries, so that the people 
should by right have a voice in the administration and in matters 
of policy affecting the general welfare. He realized that the Princes 
of Blood had gathered to themselves more than their fair share 
of power and privilege and reward, and that the administration, 
already top-heavy, was in danger of collapse. His Majesty’s good 
intentions were, however, thwarted by the natural disinclination 
of his relations to divest themselves of prerogative, and his hand 
was forced by leaders of the People’s Party whose patience was 
exhausted. 

Those leaders were highly intelligent men who had imbibed 
deeply of Western education, many of them having been actually 
trained at the expense of the State in Europe or America. They 
deemed themselves wholly competent to occupy the highest posi- 
tions in State service, from which they must assuredly be excluded 
so long as the Departments were in the grip of bureaucratic 
Princes, and they were filled with burning desire to save the 
country from decline by introducing long-needed reforms. The 
new wine was fermenting in old bottles, and it was inevitable that 
pent-up feelings should find a release in order that greater danger 
might be avoided. ‘There were already signs of the subtle workings 
of communism in the larger cities. 

The requirements of the situation and the nature of the ills 


‘which existed may be gathered in some measure from the terms of 


the Constitution which the revolutionaries set up, and from the six 
“ Principles ~*~ which they declared would govern their policy. 
These * Principles” were concerned with— 


(1) Equality of Rights (4) International Law and Order 
(2) Liberty (5) Economic Progress 
(3) National Independence (6) Education 


The Government hold that equality of rights and liberty for 
the people are assured by the Constitution itself, with its funda- 
mental declarations and the charter which it gives to the People’s 
Assembly. The State Council have been hammering away at the 
remaining points during the past three years by administrative 
measures and by a spate of legislation. 

I will not at the moment attempt to assess what measure of 
success they have achieved. 

To resume the narrative ; the King spent some months in his 
garden palace in Bangkok, and his presence, while affording invalua- 
ble support to the Government during the consolidation of their 
victory, undoubtedly restrained the hotheads of the People’s Party 
from pressing for stern vengeance upon those captured in the 
insurrection. The King’s visit to the capital at this critical time 
proved to the leaders of the movement, if they still entertained 
any doubt on the subject, that he was opposed to any attempt to 
reinstate the absolute Monarchy (a plan which Prince Bovaradej is 
believed to have entertained), and the loyalty and veneration dis- 
played during his public appearances probably convinced them 
that, for the time being at all events, the Sovereign was a necessary 
feature in the Constitution. The King’s retirement to the proxim- 
ity of the British frontier during the fighting was probably 
a wise step, since he would have been a pawn in the hands of any 
party that could have controlled his movements at the time, and 
he would have been compelled to descend into the arena of politics, 
thus perhaps imperilling the existence of the Monarchy. 

But His Majesty’s health was giving cause for anxiety ; he had 
been warned that an operation for cataract would shortly have to 
be performed upon one of his eyes, and the whole affair of the 
insurrection must have involved a severe strain at a time when he 
should have been conserving his strength. 

He probably realized that after his presence had produced the 
calming effect that was so urgently required, his position might 
become very difficult, since he would be a target for complaints. 
and discontented persons might try to focus their intrigues upon 
the throne. He could exercise very little direct influence upon 
the decisions of the State Council who had disregarded his offers 
of mediation, and he may have been impressed with the belief 
that he would be acting in the best interests of Siam and the Mon- 
archy if he absented himself from the country for a time. 

In any case, it would have been dangerous for him to have had 
the cataract operation performed in Bangkok, even if the presence 
of skilled specialists could have been secured, because he could not 
have obtained there the several months’ rest and recuperation 
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which the doctors had told him must be regarded as the necessary 
preliminary to the operation. 

So he left for Europe in the spring of 1934, and a Council of 
Regency was appointed. 

The Siamese possess a peculiar talent for the arrangement of 
colorful and dramatic ceremonial, and Their Majesties’ departure 
from Bangkok by river was an unforgettable scene. The Diplo- 
matic Corps and the Princes and nobles and the high officials, 
with the ladies of their families, all brilliantly arrayed, were gathered 
on a dais under a high roof of colored tiles which was supported 
on slender pillars. The far end of this open hall was arranged like 
the chancel of a church, with an altar bearing many lighted candles 
and Buddhist symbols of worship, while down the side priests sat 
cross-legged, chanting perpetually in deep voices and waving their 
fans. Outside, in orderly blocks, were grouped the lesser folk. 
under marquees or on chairs in the open, one block on the right of 
the landing-stage being reserved for the members of the Assembly. 
who made a somewhat drab patch in their work-a-day clothes. 
Guards of honor lined the path to the landing-stage, and troops 
with their bands filled the background. 

At last Their Majesties appeared, the King in full uniform with 
decorations, leading the Queen by the hand. After passing down 
the hall, and after performing the customary ritual and presenting 
gifts to the priests. they knelt for a time on cushions before the 
altar, and then, after taking farewell of close friends, they walked 
slowly to the landing-stage under the shade of the royal umbrella 
and followed by their staff. After Their Majesties had entered 
their speedy motor-yacht, it proceeded a short way up-stream. 
and then turning flashed past the crowd, by this time assembled 
on the bank, at full speed on its way to the ocean steamer anchored 
down river. So King Prajadhipok bade farewell, and in all proba- 
bility a final farewell, to his capital of Bangkok. 

A year later the King. while residing in England, signed his 
formal act of abdication. For reasons which seemed to him to be 
of the greatest. importance, he had refused to sign the death war- 
rant of those condemned after the insurrection ; he had protested 
against the policy followed by the Government on the ground that 
it failed to give political freedom to the people ; he had strongly 
objected to the provisions in the Constitution whereby half the 
members of the National Assembly were to be nominated by the 
f;overnment—i.e., by the party in power ;: and he forcibly condemn- 
ed the procedure followed in political trials, and participation in 
politics by officers of the army and navy in active service. 

The Government, in disregard of the royal veto, passed an Act 
to make unnecessary the King’s assent to executions, and they 
showed no disposition to accede to the King’s wishes in other 
matters, doubtless because they were convinced that their only 
hope of maintaining order and retaining power in their own hands 
lay in exercising the closest control, not merely over the machinery 
of government, but also over the deliberations of the Assembly. 
through the obedient bloc of nominated members. 

Part of the army and navy still wanted their King back, and 
the masses of the people, if they could have had a free vote, would 
probably have given it in his favor, but the Government could 
not trim their sails without danger of foundering, and they held 
on their course. They sent a mission to Europe to negotiate with 
His Majesty, but there was never any real possibility of compromise. 

After the King had failed to receive the definite answers which 
he considered were required by his definite demands, he dispatched 
his abdication on March 2, 1935, accompanied by a public state- 
ment to his people, in which he said that in his view— 


' “the Government and its party have employed methods of 
administration incompatible with the personal liberty of the 
subject and the principles of equity according to my concep- 
tion and belief. I am unable to agree that any party should 
carry on administration in this way under cover of my name.” 


He accordingly renounced all the rights which he had as King, 
and abandoned also his right, under the Succession Act, to nominate 
his successor. The abdication was accepted, and Prince Ananda 
Mahidol, the first in the line of succession, was invited to take the 
throne by the State Council with the approval of the Assembly. 

In the meantime life in Bangkok had jogged on much as usual. 
The machinery of administration functioned with reasonable 
efficiency, the people observed their usual feasts ard holidays, 
the life of the countryside flowed in its usual peaceful channels, 

(Continued on page 18) 
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The Shuikoushan Lead-Zinc Mine, Central Hunan, 


South 


China 


By C. Y. HSIEH, Geological Department, National University of Peking; Division of Mineral Deposits, National 
Geological Survey, China, as published in The Journal of The Association of Chinese and American Engineers 


'N my report on the lead-zince deposits of central Hunan 
published in the Geological Bulletin No. 29 of the National 
Geological Survey, I have described in some detail the 
geology and ore deposits of the Shuikoushan Jead-zine 
mine. Particular attention was paid to the genetic aspects of 
the deposit, which have been obtained from careful field observa- 
tions as well as microscopical study of the ore specimens. 

In the spring of 1937, the writer assisted by Mr. H. C. Chu 
went again to the district for a more detailed study of the ore 
bodies. At the same time attention was directed to the finding of 
some promising localities where new ore bodies might be discovered. 

This paper is intended to present in a more concise form the 
principal geological and metallogenetic features of the deposit. 
The new data collected during the latest trip are also included 
which tend to supplement or correct some of my _ previous 
conclusions. 





Location 


The Shuikoushan lead-zinec mine is situated south-east of 
Changning or about 40 km. south of Hengyang. From Sungpai, 
a port on the Hsiang River, it 
is only five km. distant and 
between these points a light 
railway has been built by the 
mine company. Direct water 
transportation from Changsha 
via Hengyang to Sungpai is also 
possible at all seasons of the 
year, the total distance being 
about 310 km. Since the con- 
struction of the highway, motor- 
bus service is now available 
from Changsha to Hengyang 
taking about half a day. From 
Hengyang to Sungpai, a dis- 
tance of 35 km., the region may 
be reached in one day’s journey 
on land, but the return trip can 
be more comfortably made bv 
native boat, which, taking ad- 
vantage of the down current, 
usually takes overnight to reach 
Hengvang Citv. 


Topography 


The Shuikoushan district presents a rolling hill topography 
with the highest summit not more than 250 m. above the adjoining 
plain. The elevation decreases gradually from west to east and 
from north to south. In the east it is bounded by a broad valley, 
on the other side of which lies another group of hills that may be 
collectively called the Meishanling Hills. In the north it merges 
into low hills of red sandstone and red clay stretching as far as 
the banks of the Hsiang River. 

The surveyed area comprises the higher hilly region of 
sedimentary rocks to the west and the south and low and rolling 
hills of deeply weathered quartz monzonite in the center, and a 
belt of still lower hills of red sandstone and red clay in the east 
and the north. The geological nature of the different terrains is 
well reflected in their topographic expression, so that in a view 
from any of the higher summits, the different geological formations 
may be easily distinguished. 

As can be seen from the accompanying map (Plate 1), the 
region is dissected by several alluvial valleys in the north, and it 
is in one of them that the Shuikoushan mine is located. In the 
south there is the valley of Lungwangshan in which are situated 


the famous breccia pillars Yaochienshu and Chupaomeng and the 


long-abandoned Lungwangshan mine. 
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No. 1 Mine, aren the head-frame of the incline subbed 
south-east 


To the immediate north of the Shuikoushan mine is a red- 
colored low hill with abundant waste dump on its southern slope. 
This hill has no name and is herein called North Hill. A little 
north of it is another hill, on the top of which a police station is 
situated and is here called Police Station Hill. South-west of 
No. 1 mine is the hill Sinwuling with a little house on its top. 


Stratigraphy 


In the report of 1937, | have classified the rocks of the Shui- 
koushan Hills proper into the following formations : (a) Quartzite 
and shale: (6) Limestones ;: (c) Coal series: (d) White sandstone 
and siliceous shale; (e) Red beds and red clay : followed by the 
quartz monzonite intrusion. 

In the latest investigation it has been shown that the forma- 
tions exposed on both sides of the monzonite laccolith are not 
the same, the one on the west being evidently older. This forma- 
tion consisting of quartzite and shale, was assigned to the Silurian 
by Liu and Tien. This conclusion is, however, not justified since 
fossil evidence is lacking. It is very probable that the formation 
in question belongs to the Lower 
Carboniferous. This is based on 
a correlation of lithological 
characters with the stratigraphi- 
cal column recently established 
by the Huan Geological Survey. 
The formations exposed to the 
north, east and south of the 
laccolith, with the exception of 
the red beds and red clay, all 
belong to Permian. This latter 
conclusion is supported by fossil 
evidence. The _ stratigraphic 
column thus revised may be 
stated to be as follows : 

(a) Lower Carboniferous 
quartzite and shale—This is a 
thick formation of hard. massive 
quartzite intercalated at several 
horizons by yellow sandstone 
and shale usually thin bedded 
and friable. No fossils have 
ever been found, but it is with- 
out doubt that it lies underneath the Permian formations to be 
described later. The formation shows a prevailing dip towards the 
east at a moderate angle, and then changes to an eastward dip at 
about several hundred meters west of the Shuikoushan mine, thus 
forming an anticlinal structure. The same formation extends 
further west for atleast a couple of kilometers. The base of the 
formation is thus not exposed and its total thickness cannot be 
estimated. The exposed portion in the Shuikoushan Hills proper 
must amount to no less than 500 meters. 

(6) Permian limestone—This forms the country rock of the 
lead-zine ore bodies and also the base of the Permian formations 
shown in the surveyed area. Outcrops are, however, very scarce, 
being found only in a few scattered exposures on the southeastern 
slope of North Hill. The limestone is mostly metamorphosed 
into marble, containing at some places contact-metamorphic miner- 
als, like garnet and diopside, the latter having again been altered 
into chlorite which accounts for the light green color of the rock. 

In the underground of all the shafts and inclines developed 
by the mine, this same limestone which has been entirely meta- 
morphosed into marble constitutes the predominant rock. Its 
contact with the quartz monzonite can be well seen on the third 
level of No. 1 incline as well as in the drifts of No. 2 shaft. The 
contact zone about 50-80 m. in width is rich in diopside and garnet 
both of which have been partly altered into chlorite showing thus 
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a color and are rich in brachiopods and other fossils. 
* exposed at Maochiashan and its vicinity, south-east of Lungwang- 
~ shan, where several native pits have been opened up to mine the 
- coal. 
_ towards the south-east for some distance but it has not been traced. 


_ lenses reveals an undoubted Permian age. 
+ exposed part of the series amounts to about 100 m. 
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. exposed dipping steeply (70 deg.) to east of south-east. 
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No. 2 Mine, showing the vertical shaft looking west 


a spotted color of light and dark green and brown. On the waste 
dump of the Tsingshuitang prospecting ground, about one km. 
south-east of the mine, marble and garnet rocks are abundant, 
besides the fresh pieces of quartz monzonite. Thus it can be 
inferred that here also limestone constitutes the principal forma- 
tion in the underground. 

Thus defined by the underground observation, the limestone 
area forms a narrow strip measuring from Laoyaochao, the eastern 
end of the mining town, to Sinchung, a distance of about 550 m.,. 
though its western limit in the direction of Sinchung has not vet 
been reached by underground working. Its width from north to 
south seems not to be considerable, being about 250 m. at most. 
The underground distribution of limestone at Tsingshuitang is, 
of course, not known, though it is quite probable that it may extend 
in a north-south course for some hundred meters. 

No fossils have ever been found in the limestone beds. On 
the other hand indirect paleontological evidences are available. 
In the basal conglomerate of the Red Beds, north-west of the mine, 
pebbles of marble evidently derived from the same limestone 
formation of the west show on their weathered surfaces abundant 
remains of corals and Fusulina. The best specimens can be 
obtained from the north slope of Police Station Hill not far from 
the railway track. These fossils, though not yet carefully studied, 
are quite sufficient to show a possible Permian age of the formation. 

Since all the limestones have been metamorphosed into marble, 
a distinct recognition of their dip direction becomes very difficult. 
On the southeastern slope of North Hill, one small outcrop of 
limestone seems to show a northwestern dip at 30-40 deg. In 
the underground some of the marble, especially in the eastern 
part of the working, shows not infrequently a laminated structure 


— of white and gray. These laminations may in some cases indicate 


the original bedding of the limestone and thev, therefore. have 
been carefully measured wherever they appear. 

(c) Coal measures—These are composed of gray quartzose 
sandstone, black shale, lenticular lavers of limestone and seams 
of anthracite. The limestone lenses are gray and dark gray in 
They are 


Krom the last-named place the formation seems to extend 


A casual examination of the fossils collected from the limestone 
The thickness of the 


(d) Chert, sandstone and siliceous shale—Several outcrops of 
chert beds are found north of the Shuikoushan mine. On the 
northern slope of Police Station Hill and behind a house a series 
of chert and yellowish-gray shale is found below the red clay. 


© Ihe beds are quite crushed and contorted, but a prevailing dip 


towards north-east at about 65 deg. can be observed. The chert 
shows some indications of Fusulina and the shale contains some 
poorly preserved brachiopods. Further north at the immediate 
vicinity of the railway track, a continuous bed of chert is again 
eX] . Between 
'singhsuitang and Lungwangshan there occurs a continuous ex- 
posure of siliceous shale and sandstone ; whether this represents 
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Ore dressing plant 


the equivalent part of the chert beds just named, or separate 
horizons, is not yet certain. Besides the temple Lungwangmiao, 
south-west of Lungwangshan, a narrow strip of fresh and unaltered 
limestone occurs. The limestone, only about one foot in thickness. 
and occurring evidently in lenticular form, is interbedded with 
the siliceous shales. A spring issues at the place where the lime- 
stone crops out. This limestone forms, therefore, only a part of 
the siliceous shale and has nothing to do at all with the great lime- 
stone formation underlying the mining town on the north. 

(e) Red beds and red clay—Unconformably overlying the Per- 
mian strata is a series of red sandstone and shales with a conglo- 
merate at the base. Generally speaking the series consists of 
more shale than sandstone in the upper part and less shale and 
more sandstone in the lower one. Owing to absence of fossils, 
the age of the red beds is not known. It has been variously assumed 
to be late Cretaceous or late Cretaceous to early Tertiary. 

The red beds occur on the eastern and northern portion of 
the Shuikoushan Hills forming there a series of low foothills. The 
basal conglomerate has few outcrops, being found north-east and 
east of the mine. In the eastern end of the A level of No. 1 mine 
a drift has penetrated through a hard and compact basal conglo- 
merate which here shows a dip of No. 70 deg. E. at 40 deg. 

The pebbles of the conglomerate consist enirely of marble, 
a fact conclusively proving that by the time of the deposition of 
the basal conglomerate, all the limestone had been metamorphosed 
into marble : in other words, the red beds must be of post-intrusive 
age. The beds have been indurated and tilted to an inclination 
of 30-50 deg. indicating that orogenetic movement was rejuvenated 
alter their deposition. 

Practically all the red clay here is of residual origm. Con- 
spicuous exposures of such clay are found north and north-west 
of the mine thus masking and covering all the underlying structures. 
The occurrence of red clay is irrespective of elevation ; it has been 
found on hills more than 100 m. high. This feature differs marked- 
lv from the red beds which usually form low hills in this region. 


The Quartz Monzonite Intrusion 


The central portion of the Shuikoushan district 1s occupied 
by a laccolithic intrusion of quartz monzonite measuring about 
1.800 m. from north to south and 900 m. from east to west. The 
outcrops are intensely weathered. Fresh specimens can only be 
obtained from underground or from the waste dump of the Tsing- 
shuitang prospecting ground. 

The rock shows a medium-sized granular to  porphyritic 
texture and consists of quartz, orthoclase, plagioclase (oligoclase 
andesine), and biotite as principal constituents with sphene, apatite, 
magnetite chlorite and pyrite as accessory ones. When fresh 
the rock is hard and compact with feldspars slightly altered to 


kaolin. It shows a mottled color of red (orthoclase) and black 
(biotite). In all specimens studied, the biotite, often with minute 


inclusions of zircon, has been partly or wholly altered into chlorite. 
In the porphyritic phase, the ground mass is made up essentially 
of fine-grained quartz mixed intimately with other secondary 
products. This quartz aggregate is derived partly from silicifica- 
tion and partly from the granulation of original quartz which 
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already existed in the rock. The phenocrysts 
are mostly plagioclase with also some orthoclase, 
quartz and biotite. In more altered specimens 
the porphyritic texture becomes usually less 
marked, with nearly the total disappearance of 
both the feldspars and biotite phenocrysts. The 
whole mass is now composed of a fine-grained 
aggregate of quartz and feldspar mixed with 
such secondary products as sericite, kaolin, 
chlorite, etc. Pyrite is evidently of secondary 
origin occurring either as disseminations or 
as filling of fractures. Veinlets of secondary 
quartz together with calcite are also present. 
In the extremely altered type. such as is found 
on the surface, it is simply a soft kaolin rock, 
deprived of almost all its igneous structure, and it 
may be easily mistaken for a weathered marble. 
This becomes more so when the joint system 
of the rock is still retained, as is beautifully 
displayed in the valley of Chenchichang native 
mine where one may at first mistake it for a 
series of bedded rocks. 


Geological Structure 


Qwing to the incompleteness of outcrop. 
the masking of red clay and above all the 
disturbing effect of the igneous intrusion, the 
geological structure of the Shuikoushan district 
does not appear at all simple. Mv previous 
interpretation that it consists of a faulted 
syncline, seems at present no longer valid. 

The general structure of the region may 
now be considered as an eastward dipping 
monocline with Lower Carboniferous quartzite. 
sandstone and shale at the base, followed in 
succession by limestone, coal-measures, siliceous 
shale and sandstone, and chert, all being of 
Permian age. The stratigraphic position of 
the chert is not quite well determined, although 
it is probable that it may form the uppermost 
member of the Permian formations. 

At North Hill, the chert beds are observed 
to lie with a gentle discordance on the lime- 
stone. This may be taken as an unconformable 
contact, but it is more probable that it 
represents an overthrust fault. In the south 
the structure is further complicated by a strike 
fault, which is here named the Lungwangshan 
fault. Its existence is inferred from the abrupt 
and discordant contact of the Permian sand- 
stone and shale against the Lower Carboniferous 
formation west of Lungwangshan. In the 
underground many slips or fractures of in- 
considerable signficance were observed. 

The limestone block in the north which 
has been the key point to the localization of 
the ore bodies, represents the northern flank of 
the intrusive mass. It extends southwards as 
far as Tsingshuitang. Its relation with the 
underlying Lower Carboniferous formation is 
not clear, as no direct contact is exposed. The 
limestone itseli forms probably a synclinal 
structure, its axis being somewhere to the west 
of Sinwuling and maintaining an approximately 
north-south course. This conclusion is sup- 
ported by underground observation on laminat- 
ed structure in the limestone. To the east of 
the hill referred to all the laminations measured 
underground (on second, third, fourth, fifth. 


and sixth levels) show usually a north-west or south-west dip, 
while west of the hill (on the third level), a reverse direction 
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1 Geological Map of the Shuikoushan Lege-Zine deposit. Changning, Hunan. 
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English version’of 
Chinese localities 


(1) No. 1 Mine 

(2) No. 2 Mine 

(3) Sinchung 

(4) Laohuyen 

(5) Tsingshuitang 
(6) Chupaomen 

(7) Yaochienshu 
(83) Lungwangshan 
(9) Lungwangmiao 


towards the east was observed. Further towards the west in the 
: are. conspicuously a breccia nearly all around the igneous intrusion forming such 
absent, so that no further clue can be obtained. The absence of conspicuous hills as Yaochienshu and Chupaomen. Most of the 


No. 2 shaft and Sinchung area, laminations 


any limestone block in the rest of the region may be explained 
by the action of subsequent erosion, or partly it may have 
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Geological formations 


Red clay ;Quaternary 

Red sandstone Cretaceous to Tertiary and shale 
Breccia 

Quartz monzonite 

Sandstone, siliceous shale and chert ) 

Coal measures ‘Permian 
Limestone J | 
Quartzite, shale and sandstone --Lower Carboniferous 


been removed by the dissolution and assimilation effect of the 
monzonitic magma. 
Another structural feature worthy of notice is the presence of 


breccia 1s rich in pyrite so that on oxidation it shows a bright color 
of red and yellow and may be rightly called iron gossan. The 
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breccias are composed of 
angular fragments of white 
quartzite, sandstone or sili- 
ceous shale, all being exten- 
sively silicified and often 
densely penetrated by vein- 
lets of well- crystallized quartz 
and pyrite disseminations. 
Although the breccias are 
lithologically indiscriminable, 
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they belong to different v 4 Fil ii » Nice} 
formations ; thus in the west t HEA HH it 
they are derived from the : 


Lower Carboniferous forma- 
tion, while on the south they 
origmate from the Permian 
series. 


Rock Alterations 


The Permian limestones 
of the Shuikoushan region. 
both that in the underground 
and that on the surface, have 
been metamorphosed into 
marble of white or greenish 
color. At its immediate contact with the quartz monzonite, a 
metamorphic silicate zone 50-80 m. in width, is found. This zone 
is shown in practically all the underground levels, but on the 
third level of the No. 1 mine, it is especially distinct, as here the 
igneous rocks are well exposed. Rocks from the waste dump of 
the Tsingshuitang prospecting ground and on the southern slope of 
North Hill, north-west of the Hsishou mine furnished especially 
good material for microscopical study of the contact zone. 

Garnet, diopside and quartz are the principal minerals in the 
contact silicate zone. Diopside occurs in small grains of micro- 
scopic size and is usually altered to chlorite : less frequently it is 
altered to zoisite as is seen on the southern slope of North Hill. 
(rarnet which is in some cases distinctly birefringent, occurs either 
in small hypidiomorphic grains or in patches of larger sizes : they 
are usually plainly visible in hand specimens. The contact silicate 
rock shows different colors of dark green (due to diopside) varying 
to pinkish or brownish (due to garnet). When both of these minerals 
are present, a spotted appearance results. Cutting across the 

garnet or diopside marble are small veinlets of epidote, quartz 
and pyrite which form a later stage of mineralization, subsequent 
to the contact pyrometasomatism. In hand specimens, the epidote 
shows a grass-green color of vitreous luster, thus differing markedly 
from the dark or light green color of the chloritized rock. At 
ae aC ge veinlets or 

radiating aggregates - 
zeolite, 
often nly associated with 
calcite, are found. Accord- 
ing to Messrs. Meng and 
Chang there are five different 
varieties of zeolite with 
stilbite, of which the red- 
colored one is the most | 
ebundant. Cutting across | 
the chloritized as well as 
the lead and zine, ores are 
calcite and quartz veinlets 
which form therefore the 
latest stage of mineraliza- 
tion. 

In conclusion. 
cessive events of rock | 
alteration may be_ briefly 
chumerated as follows : 

(4) Marmorization, gar- 
hetization, silicification and 
the formation of diopside. 
This represents the contact | 
Pvrometasomatic stage of | 
the quartz monzonitic in- 
trusion. 
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Fig. 1—Underground geological plan of the third level, 
of the Shuikoushan lead-zinc deposit, Changning, Hunan 
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Fig. 2—-A longitudinal section of the Shuikoushan mine showing the 
shape of the ore bodies 
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(6) Formation of epidote- 
pyrite-quartz veinlets. Near- 
ly at the same time, some of 
the diopside was changed into 
chlorite and zoisite, while 
garnet was partly altered 
into chlorite. This represents 
the hydrothermal stage. 

(c) Formation of zeolite 
(stilbite)-calcite veinlets. This 
represents most probably the 
later phase of the hydro- 
thermal stage and should 
follow the sphalerite-galena 
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formation. but conclusive 
evidence to support this 


assumption is still lacking. 
(d) Formation of quartz 
and calcite veinlets which cut 
across the chloritized rocks 
as well as the lead-zine ores. 


No. 1 Mine The Ore Deposits 


(a) Mine working.—The 
mine has at present one 
incline and one shaft called No. 1 and No. 2 respectively : besides, 
there are five native mines called Hsishou, Hsilu, Hsifu, Sinchung 
and Chengchichang. The No. 1 mine is an incline down to the third 
level of 145 m. in depth, below that a vertical blind shaft has been 
sunk down to the sixth level at 272m. The No. 2 mine is a vertical 
shaft having a depth of 140 m. It connects the third level of the 
No. 1 incline. The Sinchung incline has a vertical depth of about 
5) m. and is connected with the first level of the No.2 mine. The 
other native mines have a depth of 30-40 m. onlv, being all above 
the first level of the No. 1 mine. 

The total east-west extension of the underground working 
from Hsishou mine to No. 2 shaft is about 500 m. in which about 
360 m. are mineralized. The principal ore bodies are concentrated 
in the eastern half of the mineralized belt. for a distance of about 
180 m 

(b) Occurrence—The Shuikoushan lead-zinc deposits occur in 

various forms of veins, pockets or chambers which are usually 
too irregular and too complicated to permit accurate description. 
The pockets, etc., may send out off-shoots or branches, which after 
some distance may be separated or united again in a most anasto- 
mosing way. A general idea of the shape of the deposits may be 
gained from Fig. 2 which shows a longitudinal section of the Shui- 
koushan mine. 

The irregular bodies of 
ores are called by the local 
miner “shahu”™ which 
means a pool of ore. The 
engineers of the mine have 

_ adopted a numbering system 

~£. | to name the different 
_ pockets, such as Al, B2, C3, 
etc. The alphabet refers to 

| their position in the level, 
| while the numbers indicate 
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_ the different ore bodies: 

- Pty | but in many cases these 

| bodies are connected in a 

most complicated way, so 

=/29m ZIB/evel A nat each numt oes not 

2 8 that each number does not 

47 EB LevelC necessarily indicate a single 

_ ore pocket. Very frequently 

_ a sinzle pocket or chamber 

| ra may receive several num- 
19m TRB Level wes 


While the mineralized 
belt is confined chiefly to 
the contact line between the 
limestone and the quartz 
monzonite, the ore pockets 
are found already outside of 
the contact zone, being 
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' east trend. 


| to the 


* concentrated on the eastern 
- half of the belt about 180 m., 
- in which four 
| detached but more or less 


: only about LOO mH. in depth. 


of the eastern belt maintain 
» usually a steep pitch towards 
' the south or south-west, Le., 
' to the igneous side of the 
— contact. 
| the fact that their positigns are shifting more and more to the 
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usually about 10 or 20 m. 
from it. The contact zone, 
marked here by a greenish or 
brownish colored diopside and. 
garnet rock, contains as a 
rule no ores, except a few 


Minerals 
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Pyrometasomatic to 
hypothermal stage | 
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TABLE 1—PARAGENESIS OF THE LEAD-ZiInc DEposiIts OF CENTRAL 
Hunan (Hsieh and Cheng) 
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tributed in the underground 
of the Sinchung mine, where 
on the surface only igneous 
rocks are to be found. 

The total length of the 
belt measures about 300 m. 


Supergene | 
stage 


Surface 


| uae 
| oxidation 


mal stage 
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principal ore bodies are found 1; | SS a a a a however, greatly reduced both 
imonite 


in white or gray marble in 
which contact silicate minerals 
are conspicuously absent. 
(c) The two mineralized 
helts—In the vicinity of the 


‘eilendi: sul- 
phates of Pb. Zn. 
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Malachite 







in number and in size. They 
form usually narrow chim- 
neys or pipes with little 
development of branchings 
or offshootings. The prin- 


Shuikoushan mine, two Sasken: cipal ore is pyrite with only 
mineralized belts may be Sere few and small pockets of 
distinguished. The eastern Covetiita galena and sphalerite. As in 
helt which is now being ex- Lb | the eastern belt the ore bodies 
ploited in the No. 1 mine and Chalcocite are localized a little way out- 
several other native mines, side of the contact zone, the 










shows a north-west to south- } Bornite 
It extends from 
the Hsishou mine in the east 
Hsifu mine in the 
west for a total length of 
about 300 m. Ore bodies are 


Chalcopyrite {with 
tiny inclusions 
Tennantite) 


| Calcite-zeolite- 
| quartz formation 


“Galea with tiny 
inclusions of 


groups of : 
Tennantite 





connected pockets of irregular 





Grossularite 


Quartz 


The different ore bodies 





This is shown by 


south when they are traced from an upper level to a lower one. 


' The contact plane between the igneous rock and the limestone 
_ dips steeply in the same direction though it appears to be more 
' nearly vertical, so that eventually there comes a point where 
' the ore body will meet the igneous rock, and this very point will 


mark perhaps the theoretical limit of the vertical extension of the 


deposits. 


As can be seen from the several transverse sections (Plate I1) 


; made across the ore body, the hanging wall is a metamorphic 
_ silicate zone which is usually bordered at its immediate contact 


_ with the ore by a breccia of varying width. This breccia, consisting 


of angular fragments of marble cemented by ores and silicate 


minerals, is evidently formed by the dissolution effect of the ascend- 


ing magma as well as the mineralizing solution. 
_ zone comes the igneous rock. The footwall is a white or gray 
marble free from any silicate minerals. 


Chengchichang with the No. 2 mine as the main exit. 
contact of igneous rock and limestone trends in a north-east to 
| south-west direction, along which the different ore pockets are 
. distributed. 


Above the contact 


The western mineralized belt lies between Sinchung and 
Here the 


It can be seen, therefore, that the trend of the western 





latter consists as usual of 
garnet and diopside reck and 
is also bordered by an irre- 
guiar rim of breccia on the 
ore side. The foot-walls of 
the ore bodies are also a 
pure and white marble usually 
coarsely grained ; such lami- 
nated structure as is often 
seen on the eastern belt being 
conspicuously absent here. 


- outline are found. These Fommaaies (d) Ore reserve—The total 
. pockets are usually of con- Sobalerite with reserve of the Shuikoushan 
- siderable size attaining as Chalcopyrite in- deposits including lead, zinc 
* much as 50 m. in diameter clusions and pyrite ores has been 
* and extending to the great Pyrite estimated by various authors 
depth of 270 m. They are } "~ _— to be about 2,006,000 tons. 
> continued further though at | Specularite More than 1,500,000 tons of 
' greatly reduced size. Further [- = good lead and zinc ores have 
’ towards the west, as at the Epidote already been mined, so that 
' Hsifu mine, ore pockets are | Chlorit there remains now only an 
> decreasing both in number | ~ ai inappreciable amount of ore 
' and in size and become at Zoisite composed probably mostly of 
' the same time impoverished |———— pyrite. . 7 

> in quality. They extend to Diopside (e) Other mineralized belts 


—Besides the principal ore 
bodies at the Shuikoushan 
mine, there are other mimer- 
alized belts, either not vet 
developed or at present of no 
economic importance. At 
Tsingshuitang, about one km. 
south-east of the Shuikoushan mine, former prospecting has revealed 
the presence of a contact zone of marble but no ore has vet been 
found owing perhaps to the inadequate amount of the prospecting 
work. At Lungwangshan, about 14 km. south of the mine, a 
conspicuous outcrop of gossan and breccia long ago attracted the 
attention of the old miners. Tradition tells of the enormous 
amount of silver produced in old times. Remains of old pits and 
waste dumps can still be seen. 

In fact, it was the development of the old prospects here, that 
has led to the discovery of the rich deposits at Shuikoushan. A 
tremendous amount of prospecting work was undertaken by the 
Shuikoushan mine during the years 1915-1916, but without any 
suecess. The ore so far found was pyrite occurring in siliceous 
shale. At Laohuyen, about one km. west of the mine, a great 
amount of pvrite had been turned out in former times. The work 
must have been very extensive, judged from the abundance of the 
old pits. At present, however, none of them are working. The 
pyrite smelters near by are using the ores from the Shuikoushan 
mine. 

(f) The ore minerals—The principal ore minerals are pyrite, 
sphalerite and galena with sphalerite usually more predominating 
than galena. This feature is especially marked in the ores of the 


_ belt differs markedly from that of the eastern, one being diagonal 
With the other. The contact plane between the igneous rock and 
| limestone dips also towards the igneous side, i.e., to the south-east. 
this is proved by the fact that limestones are extensively dis- 


deeper level, where the present mining operations are chiefiy 
confined. From hand specimens, it can be clearly seen that pyrite 
was formed first and then it was succeeded by sphalerite and 
galena. All these ore minerals are frequently traversed by veiniets 
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of calcite and quartz. In some specimens a beautiful laminated 
and contorted structure is shown. These structures are believed to 
represent selective replacement of original laminations in limestone. 

Besides the three principal ores just mentioned, there occurs 
also a small amount of tennantite, bornite, chalcopyrite, chalcocite, 
and covellite, named in their order of crystallization. The last 
- two, i.e., chalcocite and covellite, are evidently of supergene origin, 
since they usually occur along cracks, or form little veinlets cutting 
across the other minerals. Tennantite, showing a light greenish 
tinge under vertical illumination, is in close association with galena 
as well as chalcopyrite, and is common in the ores of upper levels. 
While patches or fragments may be found, tennantite occurs most 
- frequently as tiny grains or streaks in both galena and chalcopyrite. 
There are two generations of chalcopyrite. One forms tiny rods 
in sphalerite representing perhaps the product of unmixing, while 
the other occurs in irregular fragments usually on the border of 
galena and tennantite, and is distinctly of later origm. Bornite 
together with the supergene minerlization of chalcocite and covellite 
are closely associated with chalcopyrite and are only found in the 
upper parts of the ore body. A pyrite ore from Tsingshuitang 
excavation contains also a little bornite and chaleopyite. In the 
collection from the deeper levels all these copper minerals are only 
rarely represented. 

The ore may be coarse-grained and with al! its constituents 
clearly discernible, or it may be massive, compact and fine grained, 
composed apparently of one mineral onlv, like pyrite, galena, or 
sphalerite as the case may be. Under the microscope, it shows 
at once that such massive ore contains usually all these three 
minerals in a most intimate association. 

Both galena and sphalerite are silver bearing. According to 
the report of the Shuikoushan Mining Administration, the galena 
concentrate contains on the average about 29-32 oz. of silver per 
ton, while the sphalerite ore contains about seven oz. per ton. 
Very likely the silver is derived from tennantite, a mineral usually 
considered as silver-bearing, and which is fairly abundant here in 
both galena and sphalerite. 


a a 
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At Tsingshuitang, specularite in radiating needles is seen to 
associate with epidote and to form veinlets cutting across garnet- 
ized and chloritized rocks. 

(g) Sequence of deposition—When both the gangue and the 
ores are considered together, their successive stages of formation, 
in other words, the paragenesis of the deposits may be traced. For 
simplicity sake, they are summarized in Table I. 


Conclusion. 
The Shuikoushan Mining Administration has undertaken 


during the last twenty years extensive prospecting work with a 


view to find new ore bodies. Shafts and inclines have been opened 
up at incline No. 2, Sinchung, Tsingshuitang, and Lungwangshan. 


The results so far obtained have been either unsatisfactory or the | 


work was only half done as in the case of Tsingshuitang, so that 
final conclusions cannot be drawn. 

A number of prospecting drifts have been driven in the under- 
ground of the No. 1 mine, but none of them has yielded any ore 
bodies of appreciable size. The drifts are directed either to the 
north or to the south. The southward-directed drifts which have 
penetrated as far into the igneous rocks as 100 or 200 m. were 
evidently carelessly laid without any geological reasoning. Among 
the drifts directed towards the north, there are some of considerable 
length measuring 300-400 m. Thev have reached nearly to such 
places as on the surface are marked by the railway station or North 
Hill. The laying of such north-directed drifts is not without 
reason, since in case the igneous mass should have bulged up in 
the north, there might be produced another zone of contact meta- 
morphism and consequently a mineralized belt. The failure to 
find ore in this direction proves that the above theoretical considera- 
tion does not hold. _ 

Beyond North Hill the surface is occupied by chert beds of 
Permian age which limits the nortkern extension of the limestone. 
Since the latter is the sole-bearing formation in the Shuikoushan 
district, the existence of any ore further towards the north is con- 
sequently improbable. 
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CHANGING SIAM 
(Continued from page 11) 


foreigners in Bangkok pursued their avocations undisturbed and 
held their customary social functions, but there were at first manv 
complaints of a slackening of trade on account of doubt as to the 
stability of the new regime. 

An attempt, fortunately unsuccessful, on the life of the Minister 
of Defence, Luang Bipul Songgram, and an abortive conspiracy 
which had for its object the assassination of members of the 
Government and prominent officials, darkened the horizon for a 
time, but by the spring of 1936, after the remodelling of the State 
Council, again under the Premiership of Colonel Phya Bahol, the 
atmosphere seemed to have cleared and public confidence was in 
process of being restored. | 

Two things in Siam are of particular interest to the student of 
politics. 

_ The first is the slow but steady penetration of the country by 
the Chinese. The Western movement of population from China 
which, through a long period of years, has set like a tidal current 
on the coast of Malaya, and which finally expends itself in the 
backwaters of Siam, is comparable in effect with the more spectacular 
migrations of the Thais from Southern China which began 2,000 
years ago. Already there have been results of great importance 
from the ethnological, commercial, and sociological points of view, 
but these cannot be described within the limits of a short article. 

__ The second point is the effect produced upon Siam’s relations 
with foreign powers by the nationalistic developments of the past 
few years. 

The Siamese have always acknowledged with courteous grati- 
tude the advantages that they have reaped from the assistance and 
tutelage of Western Powers. At the same time, they have been 
well aware that the benevolence of foreign nations could not be 
wholly untinged with self-interest, while the entertainment of 
foreign advisers proved sometimes an expensive method of acquir- 
ing experience. One of the foremost ambitions of the new State 
Council has naturally been to free Siam from any semblance of 


domination by foreign interests. A Government which 
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demonstrate to the people that its regime has improved the country’s © 
status among the nations is likely to reap a harvest of enthusiastic © 
support, and thus incidentally to ensure its own continuity. This © 
it must naturally believe to be of the highest importance to the | 


salvation of the country. 


Again, there may be commercial profit or other aggrandisement 
to be gained by diplomatic adventure in paths which were not ~ 


frequented by those who were formerly responsible for Siam’s 7 


foreign policy. 


It was not to be expected that Siam’s foreign relationships 3 


would remain, after the coup d'état, upon precisely the same footing ~ 


as they were before. 


But whatever new friendships may be cultj- / 


vated and whatever new obligations may be undertaken, it may | 


be regarded as certain that the leaders of the People’s Party © 


which is now controlling the destinies of the country will never © 
desire, by any action of theirs, to loosen the ties which have 


united Siam and Great Britain in interest and affection for so © 


many years past. 


I once heard a Siamese gentleman say: “ Of course English is 7 
our second language,” and by many Siamese England is undoubtedly | 


regarded as their second home, while in matters of international © 
moment there is a solidarity of thought and a community of interest 7 
which make for harmony of action, English people who live for © 
any considerable period of time in Siam find themselves greatly © 
attracted by the unique charm of the country and entertain a very © 
real and lasting affection for the many friends they make there. = 

The Englishman feels more quickly at home in Siam than in © 
any other Eastern country, because he soon realizes that in the © 
present-day representative of the Thai race, of beth sexes, he will © 
find true comrades who will share all his amusements and interests, © 
whether in sport or in the serious affairs of life. and will gain his 7 
respect and affection by their dignity and amiable courtesy, and | 


by the many remarkable talents which they possess, 
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Vast 
Company 


(A representative of The Far Eastern Review was a member of a party Main Engineering Works 
of representatives of leading engineering journals in England that visited and Mercury Arc Rectifier Works 
inspected the great engineering works of The General Electric Company at Witton Transformer Works 
in November. An indication of the growth and the extent of this huge enterprise Biandard Motse Works 
is to be gathered from the following article). a es 
sto be g f f 9 Small Motor Works 
* xe x Fan Works 
Motor-driven Domestic Appliance 
RODUCTION was started at the Witton Works of The General Works 


Tool and Hoist Werks 
Mica Shop 

Foundry 

Power House 


Electric Co., Ltd., early in 1902, when in a small group 
of factories of modest dimensions manufacturing D.C. 
motors and generators, electric light carbons and conduit 





formed the principal ranges of manufacture. Main Test House 
Since then extensions and development have proceeded con- Central Stores 


tinually until to-day 
the G.E.C. manufac- 
turing organization at 
Witton is one of the 
world’s most prominent 
centers of electrical 
production. Its output 
includes the largest 
units of plant required 
in modern industry, 
extra high tension 
switchgear, marine 
electric propulsion 
equipment, traction 
equipment, rolling mull 
motors, colliery winder 
motors, and an 
enormous range of 
specialized apparatus, 
the scope of which 
may be judged from 
the following list of 
works, laboratories and 
other principal depart- 
mental buildings which 
have been erected on 
the 200-acre Witton 
site :—— The assembly bay of the new G.E.C. mercury arc rectifier works 
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xtensions at Witton Made by The General Electric 


Main Switchgear Works 
High Tension Switchgear Works 
Standard Starter and Controller 
Works 
Tronclad Switchgear Works 
Carbon Works 
Battery Works 
Lamp Black Works 
Moulded Insulation Works 
Plating and Enamelling Shops 
Development Department 
High Power Test 
High Tension Test 
Main Admmistration Offices 
The Witton site 
was purchased by the 
G.E.C. chiefly in order 
to provide for the 
erection and develop- 
ment of heavy engineer- 
ing works which would 
be able progressively 
to meet the demand 
for the largest units of 
electric power plant. 
A further object was 
the establishment of 
other groups of works, 
each capable of under- 
taking specialized 
production of some 
particular branch of 
electrical manufacture. 
Originally, in 1902, 
Witton Works  con- 
sisted of engineering 
works. carbon works 
and conduit works, 
together with a foundry 
and test house. By 
1914 facilities for the 
erection of heavy plant 
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The new G.E.C. mercury arc rectifier works built for the manufacture of both pumpless, air-cooled steelclad rectifiers and 


water-cooled rectifiers. This is the first self-contained steelclad mercury arc rectifier works to be built in the world 


had been greatly in- & 
creased, due partly to (eee ee a seiba: 
extensions totheengin- §& SAREE: 
eering works, and also 
because the smaller ma- 
chines were no longer 
made in this works, a 
new specialized works 
having been erected for 
their production. Other 
extensions which had 
been completed were 
devoted to switchgear 
and arc lamps. Upon 
the outbreak of war the 
carbon works was great- 
ly enlarged to meet the 
national emergency, but 
from 1914 to 1918 prac- 
tically no further exten- 
sion was possible. 

Shortly after the declaration of peace the G.E.C. embarked 
_upon a scheme of great magnitude, and within two or three years 
there had been erected at Witton three entirely new works, namely, 
a main switchgear works, a standard motor works and a moulded 
insulation works. In addition, two new blocks of buildmgs housed 
respectively the administration departments and the development 
department, while considerable extensions were made to the foundry, 
small motor works and main engineering works. This last exten- 
sion was of the utmost significance, for it was equipped for the 
specialized production of turbo-alternators and, by the removal 
of the production of both turbo-alternators and standard industrial 
motors from the main engineering works, greatly increased floor 
space was made available for large electrical machinery other than 
that of the turbo type. Briefly, within a few years manufacturing 
resources had been doubled, and Witton stood in the front rank 
of world manufacture of the heaviest electrical plant. 

The Electricity Supply Act of 1926 soon led to plans for the 
British Grid, and in anticipation of the demand for extra high 
tension transmission and distribution equipment yet another ex- 
tensive works was built. It contained the most modern equip- 
ment for the manufacture of high tension switchgear up to 220,000- 
volts and 100,000 kva transformers up to 132,000-voits, and in 
addition a high tension testing laboratory in which tests could be 
made at voltages up to 1,000,000-volts. 

Even during the days of the economic depression, felt so severely 
during 1931-2, the G.E.C. had the faith to launch new enterprises, 
and the building of a vast new central stores and also a new works 
for battery production was undertaken. 





Test bay of the mercury arc rectifier works, showing the two 
switchgear galleries, that on the left comprising the anode 
bus-bar cubicles ; testing transformers are underneath 
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With the improve- 
ment of trade condi- 
tions in the last few 
vears yet another big 
move forward has been 
witnessed, and the 
latest additions on the 
Witton site include a 
high power testing 
laboratory, mercury arc 
rectifier works, starter 
and controller works, 
motor-driven domestic 
appliance works and 
mechanized foundry ; 
moreover, & spacious 
two-storey finishing 
factory forms an 
extension to the mould- 
ed insulation works, 
and a hew winding 
bay having an area of over 20,000 sq. ft. has been added to 
the main engineering works, thus again increasing the space 
reserved for the manufacture of heavy plant. Finally, both the 
new central stores and battery works—referred to in the preceding 
paragraph—have been greatly extended. For the second time 
within a short span of years the manufacturing resources of 
Witton have been doubled, and the floor space area now available 
for manufacture, development activities and administrative pur- 
poses amounts to /0 acres. 


New Manufacturing Resources 


One of the latest and most important additions to Witton is 
the new Steelclad Mercury Arc Rectifier Works. This is an entirely 
separate building, and special interest attaches to the fact that it 
is the first self-contained works to be erected in the world for the 
production of steelclad mercury arc rectifiers. It is in these new 
works that the pumpless air-cooled steelclad mercury arc rectifier 
—the development of which is regarded as one of the most out- 
standing achievements of the G.E.C.—is manufactured in its com- 
mercial form. A typical installation of this type of rectifier is two 
500 kw. 600-volt D.C. twin cylinder rectifiers installed in the Ham- 
mersmith substation of London Transport. <A total of 23 similar 
cylinders are now operating on the Board’s system, and many 
similar units are being installed in all parts of the world. Water- 
cooled steelclad rectifiers are also made in these new works, and 
all the necessary plant is installed for the production and testing 
of both types of rectifier. 


J pee 
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A group of pumpless air-cooled steelclad mercury arc rectifiers 
destined for service with London Transport and for export to 
Melbourne, Athens and Canton 
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The pumpless air-cooled steelclad 
rectifier is manufactured in sizes corres- 
ponding to a current range of 350 to 750 
amperes for voltages up to 800. For 
voltages of 1,500 and 3,000 rectifiers up 
to 1,000 kw. can be produced as single 
units. Larger sizes are in course of 
development. A range of 6 and 12-anode 
water-cooled rectifiers is manufactured 
for load currents of 1,000 amperes and 
upwards capable of meeting all the usual 
commercial requirements up to working 
pressures of 4,000-volts. 

The new works, which covers an 
area of 20,000 sq. ft., is built on a part 
of the Witton estate where there is ample 
room for future extensions. The 
building runs approximately north and 
south, and comprises, briefly, a receiving 
stores, machine tool and assembly bays, 
an exceptionally comprehensive testing 
plant, dispatch department, and a 
substation supplying the works with 
power. There are also a number of 
auxiliary shops and offices. 

Along the south-west side of the 
building are situated the administration 
and drawing offices and various shops for 
process work, while skirting the north and 
east sides of the assembly bay are further 
shops for mercury filling, leakage testing, fitting, oxyacetylene and 
electric welding, paint spraying and shot blasting. The works is 
provided with twe 15-ton cranes which operate along its entire 
length, i.e., from receiving end to dispatch end. 

Practically the whole of the manufacturing work required for 
the production, testing and dispatch of mercury arc rectifiers is car- 
ried out in these works, the only exceptions being the production of 
castings and the larger sizes of tanks used for water-cooled recti- 
fiers. The raw material is received at the stores entrance at the 
north end of the building, and is taken, as required, from the stores 
into the machine tool and assembly shops. The tanks for the 
small and medium size rectifiers are welded from sheet steel and 
then thoroughly scaled and cleaned in a large shot blasting plant, 
which consists of a large metal chamber capable of housing the 
largest rectifier tank. 

The vacuum seals for the anodes of the rectifiers, which are 
of particularly interesting construction and are the subject of im- 
portant G.E.C. patents, are made in a separate shop adjoining the 
assembly bay. The design of these seals is of a unique character, 
and their development has made possible the introduction of the 
G.E.C. pumpless air-cooled steelclad rectifier. 

The rectifiers are partly assembled on special jigs and are 
then taken into a dust-proof mercury filling room. The clean- 
liness of this room and the special ventilating system installed 
enable the final stages of the 
assembly of the rectifier to be 
undertaken in a dust-free atmos- 
phere, while the methods employed 
of handling the mercury ensure 
the maximum possible degree of 
safety for the workmen. The 
anodes, which are made in a separate 
dust-proof shop, are assembled with 
the remainder of the rectifier in the 
mercury filling room, 


The testing of mercury are 
rectifiers is of such importance that 
& large proportion of the new 
works is occupied solely by testing 
plant. The Company has _ long 
realized that the foundation on 
which the successful operation of 
its products is based is the thorough 
testing they receive. The testing 
plant installed in the new works 
is therefore of a particularly com- 
prehensive nature, 





at Witton. 
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Two test bays of high power test iaboratory 
The large oil circuit breaker on 
left is 11 kv-1,009,000 kva 


A typical G.E.C, pumpless, air-cooled, steelclad mercury 
arc rectifier for Hammersmith substation of L.P.T.B. 





The size and layout of the test 
plant were governed by the following 
most important considerations :— 
fasion steerer (1) The plant should have suffi- 
> jai: ea emer) eee cient kw. capacity to enable 
hs 2 ae the largest units to be tested 

at loads well in excess of likely 
service conditions, both as 
regards current and _ voltage. 

(2) The plant should be subdivided 

so that development work at 
heavy outputs can proceed un- 
interruptedly at the same time 
&S routine production testing. 
(3) The layout should be such as 
to enable the rapid and safe 
change-over of the connections. 

The plant installed to meet these 
requirements includes two large motor- 
generator sets, each consisting of a 
synchronous machine directly coupled 
to two D.C. machines and a variable 
speed driving motor. The two sets 


= ee oa a = may be operated entirely independently 
SS Pee ' of each other or electrically coupled 


together, and in the latter case the 
four D.C. machines may conveniently 
be interconnected so that a continuous 
output of 6,000 kw. is obtainable at 
900, 1,800 or 3,600-volts. 

Three large rectifier transformers are provided, having a total 
capacity of 16,500 kva. The largest single unit, which is rated 
at 9,000 kva, is suitable for testing 900, 1,800 or 3,600-volt rectifiers 
and inverters at full capacity, and may be connected either “ fork ”’ 
or double three-phase, a separate interphase transformer being pro- 
vided for use with the latter connection. 

_ In addition to a number of equipments for the treatment of 
air-cooled pumpless rectifiers, the plant includes two heavy-current 
low voltage transformers together with variable resistance loads 
and switchgear for the de-gassing of large rectifiers. 

One prominent feature of the plant is the two switchgear 
galleries, each of which extends practically the whole length of the 
test room. On one of these is mounted a switchboard whereby 
the primary of any transformer may be fed from any available 
supply. On the second gallery are a total of forty-eight 1,250- 
ampere bus-bars and jumper connections by means of which the 
anode terminals of any transformer may be connected to any test 
bed, thus economizing in time and eliminating temporary wiring 
when changing from the de-gassing to the testing equipments. All 
switches, cubicles and the like are interlocked to prevent danger 
of electric shocks and ares. 

So far as miscellaneous plant is concerned small motor generator 
sets are provided for auxiliary purposes and a system of high and 
low vacuum pipes serves the whole test room. One test bed is 
equipped with a large heat insulat- 
ed enclosure wherein the ambient 


iatow temperature may be controlled over 
a wide range. 
When testing rectifiers the 


synchronous machines operate as 
alternators, energizing the primary 
windings of the rectifier trans- 
former which feeds the rectifier 
undergoing test. The D.C. out- 
put of the rectifier is fed back to the 
D.C. machines, thus circulating the 
bulk of the power, whilst the driving 
motor compensates for the losses of 
the entire system. 

Inverters are tested in a similar 
manner, but in this case the syn- 


chronous machines operate § as 
motors and the D.C. machines as 
generators. 





By means of an arrangement 
wherein alternate anodes are ener- 
gized by a rectifier transformer 
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and the remainder by a low voltage heavy 
current transformer, a 12-anode rectifier may 
be tested at continuous outputs up to 12,000 kw. 
or two units tested independently at half this 
value. 

Power for the test plant is obtained from the 
works’ substation, which takes an 11 kv supply 
from the municipal mains. The substation con- 
tains a cubicle switchboard and controls the 
incoming supply. Two mercury arc rectifiers are 
also installed, one of which is water-cooled and 
provides a D.C. supply for the testing plant, 
while the other is air-cooled and gives a D.C. 
supply to the works. 

Adiacent to the test bay is the dispatch 
department, which opens out on to one of the 
main roads of the works estate. 


High Power Testing Laboratory 


Reference has already been made to the importance attached 
by the G.E.C. to testing. In this respect Witton Engineering 
Works is no exception. There are a number of such departments 
associated with the various individual shops, occupying quite a 
considerable proportion of the total area of the works and con- 
taining modern plant for the testing of the many varied products 
of the works. 

One type of test, however, has always presented serious diffi- 
culties, that upon large circuit breakers. It would be difficult to 
find an electrical product that should be more fully tested and 
guaranteed than a circuit breaker, which is expected to prove 
reliable when other components have failed. To be effective. a 
test on a circuit breaker must reproduce the effects of the severest 
short circuit which it may be called upon to clear in service, neces- 
sitating the provision in the laboratory of an enormous amount of 
electrical energy, effective counter-measures against danger to life 
and equipment, and elaborate measuring apparatus. 

It was, therefore, decided to build such a laboratory at Witton 
to satisfy these requirements, and the new laboratory thus con- 
stitutes a most important addition to the facilities of the works. 

The laboratory is designed to produce an instantaneous three- 
phase short circuit of up to 2,000,000 kva, capable of testing circuit 
breakers up to one-and-a-half million kva at voltages ranging from 
6.6 kv to 132 kv. Somewhat lower capacities can be obtained at 
voltages down to 400 and 230 by means of field regulation or a 
step-down transformer. These provisions cover all the standard 
requirements of power supply to-day, but the laboratory is laid 
out in such a way as to facilitate any future extensions that may 
be necessary, for example, as regards short circuit capacity, voltage. 
or volume of work. 

Taken in order, the equipment of the laboratory comprises 
(1) generating equipment of the necessary large short circuit capa- 
city and transformers for giving various voltages—illustrations of 
the generator and transformers are shown ; (2) apparatus for re- 
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Final assembly and packing of batteries 
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The finishing shecp of the moulded insulation works 


gulating the magnitude and power factor of the short circuit applied 
to the circuit breaker under test ; (3) separate switches for throwing 
on the short circuit and for removing it ; (4) special cubicles enclos- 
ing the circuit breakers to be tested and (5) a comprehensive in- 
stallation of recording apparatus. 

The main generator, fig. 8, has a normal rating of 50,000 kva 
and a reactance of 2.7 percent. It is capable of giving a maximum 
symmetrical short circuit of 1,850,000 kva or an asymmetrical short 
circuit of well over 2,000,000 kva. This output is more than 
sufficient to test the largest circuit breakers manufactured in this 
country, and it is of interest to record that many of the largest 
breakers installed in the British Isles (such as the 132.000-volt. 
1.500000 kva outdoor breakers for the British Grid and the 11,000- 
volt, 1,500,000 kva metalclad breakers for Sheffield Corporation) 
were tested to their full capacity in this laboratory. 


Battery Works 


The manufacture of batteries has long been an important 
activity of the G.E.C. For many years they were manufactured 
in a group of shops situated in the carbon works at Witton. but 
the demand for G.E.C. batteries increased to such an extent that 
the then existing facilities for production became totally inadequate, 
and in 1933 one of the most up-to-date works in the country was 
put into operation for the production of wireless, flash-lamp and 
torch batteries. The new works was an immediate success, and 
before Jong it was meeting a demand in excess of its estimated 
capacity. The continued growth of this demand, however, neces- 
sitated extensions to the new building, and in 1934 the manufac. 
turing space, which was then 45,000 sq. ft., was practically doubled. 
The output of battery cells from this works is enormous and reaches 
millions of cells per week. 

The layout of the factory is on the most modern lines. Large 
shops, good ventilation and lighting, and adequate heating afford 
ideal working conditions for the employees. Illustra- 
tions showing interior views of the works and some of 
the processes are illustrated herewith. The raw 
materials are received at one end of the building. 
whence they pass through a number of fascinating 
processes, executed by the most ingenious automatic 
machinery, the finished product, in the form of a 
battery, being delivered at the far end of the factory 
ready for packing and dispatch. | 

In addition to the manufacture of wireless and 
torch batteries, the new works now also produces 
Leclanché cells for the G.P.O. and other Governmen‘ 
Departments and batteries for colliery, signalling 
bells, telephones and the like, while a separate 
=e department produces the cardboard boxes and cases 
Ee £used for all G.E.C. batteries. 


The Mechanized Foundry 


The foundry at Witton is well known as being onc 
of the largest in the Midlands owned by a manufactur- 
ing organization. It covers an area of approximately 


2} acres, and its flexibility is indicated by the fac 
that it produces castings weighing from 11 oz. to 25 
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tons. Quite recently a large extension 
was made to the old foundry by the addi- 
tion of a large building constructed to 
house a new mechanized plant. This 
plant produces castings weighing up to 
40 Ib., using moulding boxes measuring 
24-in. by 18-in. by 7-in. high. This size 
enables a varied range of castings to 
he manufactured such as ironclad switch 
cases, fractional horse-power motor 
shells, and bearing brackets for motors 
up to 5 h.p. Fettling and dressing 
operations are conveniently situated 
near the “ knock-out ’”’ stations, while 
a totally enclosed sand-blast apparatus 
fed by a steel slab conveyor completes 
a compact installation affording rapid 
and orderly production. 

The whole of the plant is housed 
in a spacious building having a roof 
which is so trussed that no floor pillars 
are necessary to support it, a feature 
which provided complete freedom for 
the layout of the plant. The spacious- 
ness thus obtained is apparent in the 
general illustrations of the mechanized 
foundry. 

The plant provides a good example 
of the lines upon which the old craft 
of ironfounding is being modernized. 
Rapid production of uniform castings 
is essential to keep pace with automatic 
machining processes, and while much 
scepticism has been expressed in the past as to the advantages of 
mechanization there is no doubt that complete success has been 
obtained and that mechanization has come to stay. Improvements 
are, of course, being embodied continually, and casting tolerances 
are being reduced to fine limits, calling for extreme accuracy In 
metal pattern making. 

The equipment installed consists of two separate units, each 
comprising five pairs of moulding machines with ten sand hoppers 
(one over each machine), mould conveyor, knock-out station and 
sand preparation plant. Knock-out sand is passed over a magnetic 
pulley into the boot of a bucket elevator, which takes it straight 
up to a storage hopper near the roof. From this hopper the sand 
falls on to a rotary feed table, which controls the amount of sand 
passing out, and thence the sand passes to a vibrating screen which 
removes all hard burnt sand and cores. The screened sand then 
falls into a puddle mixer provided with a controlled water supply. 
The mixer discharges the sand on to a traverse belt, which conveys 
it across to a revivifier mounted at one end of a steel slab conveyor. 
The slab conveyor travels across the sand hoppers above the mould 
ing machines and keeps them filled with sand. Any overflow of 
sand is passed down a chute at the other end of the plant on to 
a belt conveyor, which travels underneath the floor to the knock- 
out station passing under grids at ground floor level between each 
pair of moulding machines. These grids collect all surplus mould- 
ing sand and spillage from the moulders and the conveyor takes 
it to the knock-out station where it is mixed with the knock-out, 
sand. The whole cycle of operations is then repeated. 

A sand mill can be placed in circuit for milling any added sand 
or overshot hopper sand. Alternatively, the mill can be used as 
a separate unit for milling facing sand. By closing the gates above 
the hoppers all the sand, other than that lying in the hoppers, can 
be passed through the mill. This, however, has not been found 
necessary since the first few weeks after starting up the 
plant. 

Casting is done on that part of the mould conveyor adjacent 
to the cupolas, which are placed at the side of the building furthest 
from the knock-out station. The moulding boxes are returned to 
the moulding machines on a gravity conveyor. It has not been 
found expedient to replace them on the mould conveyor, which is, 
therefore, kept clear for the reception of completed moulds from 
the machines. 

The knock-out castings are placed in steel receptacles, which 
are transported to the tumbler barrels or the fettlers’ benches. 
Immediately behind the knock-out stations is a slab conveyor, on 
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A total of 96 ring spinning frames in the Lun Chong Cotton Mill, Shanghai, each driven 
by a 9-h.p. 1,440 r.p.m. G.E.C. squirrel cage cowl-cooled motor 


which castings can be taken to a sand-blast plant. Grinding wheels, 
with underground dust extracting channels, are conveniently placed 
near the fettlers’ benches. 

All the small sea-sand cores are made by girl core-makers who 
work in the same building alongside one of the moulding units. 
The cores are dried in a continuous dryer, and afterwards placed on 
racks ready for the moulders. The sea sand is prepared in a Rotoil 
mixer and arrangements are provided nearby for drying the sand. 

A concrete floored gallery supported from the roof runs right 
round the building. Patterns which are not in immediate use are 
stored in racks in this gallery. Racks are also placed in the gang- 
way between the two units on the ground floor. 


-Moulded Insulation Works 


The history of the Moulded Insulation Works at Witton 
has been one of continual expansion. From being little more 
than a small shed housing a few mixing machines and presses 
and employing a handful of people it has grown, within the 
span of 20 years, into the largest plastics moulding works in the 
country, providing work for over 1,000 employees, and manu- 
facturing a wide range of moulded products, including lamp 
holders, switches, adaptors, plugs and—-more recently—bakelite 
fires and heaters. 

At the time when plastics moulding was started at Witton the 
plastics industry was in its infancy, and the bulk of the products 
were made from natural resins, rubber and bitumens with the in- 
corporation of suitable fillers to meet individual requirements. 
The introduction of raw materials such as bakelite, followed by 
urea, synthetic resins and cellulose acetate, gave the industry a 
considerably greater importance which was reflected at Witton by 
the building of an entirely self-contained works. 

From time to time these works were extended : more space 
was required for the larger presses employed ; a separate depart- 
ment was built for the production of accummulator battery con- 
tainers ; additions were made to the finishing and assembly shops. 
As time passed the number and size of the new extensions increased. 
In the years 1933 to 1935 over 25,000 sq. ft. of manufacturing space 
were added. : 

Towards the end of 1937 the largest extension, a new two- 
story building was completed, adding a total floor area of 40,000 
sq. ft. to the existing works. The new building is modern in all 
respects. The large window area allows the entry of the maximum 
amount of light. The ground floor, is employed for finishing 
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processes to the many moulded products manufactured in the 
existing works, and includes packing and dispatch departments, 
while on the second floor is a metal insert stores, assembly depart- 
ment and a works canteen capable of seating 400 people for meals. 


General Extensions 


Several important additions have been made in the last two 
years to the Switchgear Works due to the increasing demand for 
both large switchboards and standard industrial starters and con- 
trollers. No less than seven bays in the Main Switchgear Works 
have been lengthened to give more space for the assembly of switch- 
boards of the control type, the assembly of switchboard type oil 
circuit breakers, and industrial type switchboards and contactor 
panels. A control switchboard is shown which has been completely 
erected in one of these bays for the Dartford Paper Mills Ltd., for 
whom the G.E.C. is carrying out a comprehensive paper mill elec- 
trification scheme, involving the installation of special motors and 
control gear, giving the widest range of paper speeds ever obtained. 

A complete new story having an area of 25,000 sq. ft. has been 
erected over part of the existing works. This extension is actually 
an entirely separate shop, which is devoted to the manufacture on 
quantity production lines of standard starters and controllers. It 
is one of the largest individual shops at Witton, having a length 
of 460-ft. and a width of 60-ft. A general view down this important 
new section of the Switchgear group of works is shown. 

A further interesting extension, which has been rendered neces- 


sary by the demand for industrial generators and motors, is the - 


new coil winding and insulating shop erected as a second story 
over the existing winding bay in the main engineering works. This 
new spacious shop is 300-ft. long and 70-ft. wide and is devoted to 
the manufacture and insulation of coils for generators and motors 
ranging in capacity from 3 h.p. to 15,000 h.p. The windings for 
the larger machines are shaped on specially constructed wooden 
formers and are then insulated ready for inserting into the machines 
in the winding bay immediately below. 

Increased manufacturing space has also been required for the 
production of small motor-driven appliances. During recent vears 
the demand for these equipments has rapidly increased, and although 
there were already several large workshops at Witton employed 
in their manufacture, it was recently decided to add a complete 
new workshop to deal with vacuum cleaners, floor polishers, hair 
dryers, gramophone motors, cinematograph projectors, etc., thus 
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enabling the other works of this section to concentrate on electric 
fans. The new works is entirely self-contained and possesses its 
own machine tool shop, winding shop, assembly bay, testing and 
dispatch departments. 

While it is not possible to give details of all the large number 
of smaller extensions which have been made to Witton during the 
last few years, mention should be made of the new bay added to 
the central stores. These stores were already the Jargest of their 
kind in the country and the new bay considerably increases their 
capacity. Additions have also been made to the well-known Develop- 
ment Laboratory, and a completely new building erected next 
to the switchgear works for the storage of jigs. Office accommoda- 
tion for the administrative staff has also been increased and the 
existing drawing offices extended and new drawing offices built. 


Demand for Heavy Industrial Plant 


The unusually wide facilities available at Witton for the manu- 
facture of the heaviest electrical plant, combined with corresponding 
resources at other G.E.C. works, enable the Company to undertake 
the largest and most comprehensive contracts. In addition to 
manufacturing Everything Electrical, the G.E.C. at its Fraser & 
Chalmers Engineering Works, Erith, Kent, builds steam turbines, 
turbo-compressors, oil engines, colliery winders, coal washing plant, 
mining equipment, rolling mills, materials handling pljant, and 
other classes of mechanical equipment. Thus within one manu- 
facturing organization are made complete turbo-alternator sets, 
marine propulsion equipments, steam and electric winders, electri- 
cally-driven rolling mill equipments, and a vast range of electrically- 
driven mining and materials handling plants. 

Continual attention has been given at Witton to the develop. 
ment of specialized types of electrical machinery and control gear 
capable of meeting the varying requirements of individual industries. 
Complete ranges of coal face mechanization plant, steelworks motors 
of various kinds, and motors suitable for driving textile machinery 
have been evolved. Traction motors and controllers have been 
designed in the forms most suitable respectively for railway, tram- 
way and trolley buses. Motors possessing the essential character- 
istics for machine tool drive have been introduced, and a marine 
type motor for driving auxiliaries has proved fully able to withstand 
the conditions of service on board ship. Control schemes have been 
devised for paper-making machinery, pumping equipments, swing 
bridges, and for fulfilling numerous other functions, | 
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Uses and Sources of Tungsten 


goers which is attracting attention because of its recent 
rise in price, is one of the tungsten-bearing materials. Tung- 
sten occurs in nature as tungstates of iron (ferberite), of 
manganese (huebnerite) and of calectum (named scheelite after the 
eighteenth century Swedish chemist who discovered its composi- 
tion). Wolfram, a mixture of ferberite and huebnerite, is the 
world’s principal commercial source of tungsten. 

The uses of tungsten are limited but important. It is employed 
to make filaments for electric lamps, wireless valves and contact 
points in electrical apparatus. Its compounds are important in 
the chemical field, particularly in the production of certain types of 
dyes (lakes) and mordants. In general, the chemical outlets for 
tungsten materials are growing. But these applications account for 
only minor amounts of the metal. Its major quantitive use is in 
metallurgy. 

Speed, the perennial demand of modern industry, presents 
especially difficult problems to mechanical engineering. 

Tungsten, whether as a steel alloy or alloyed with certain non- 
ferrous metals, enables these problems to be solved. Thus, a steel 
containing 14 to 18 per cent tungsten, together with carbon, chrom- 
ium and vanadium in certain proportions, possesses the property 
known as “red hardness.’’ This means that, for example, a lathe 
tool made from such steel will keep its cutting edge when the tool 
itself is red-hot from friction. 

Certain non-ferrous alloys possess these qualities to an even 
higher degree and tungsten is an essential ingredient in their com- 
position. It is used not in its metallic form but compounded with 
carbon as a carbide. Many carbides are, of course, noted for their 


hardness and resistance to high temperature. Carborundum is an 
example with which most people are familiar. These properties 
appear particularly in tungsten carbide. In this form tungsten 
cemented with cobalt can be used alone for tool making or it can be 
used in combination with other unusual metal carbides similarly 
cemented. 

Cemented carbides, besides their uses as cutting tools, are also 
employed to make the wearing surfaces of machines and dies for 
wire-drawing, their life in such uses being in some cases a hundred 
times that of steel. Tungsten steel alloys are also applied for the 
same purpose. S 

Modern high-speed steels and cemented carbides have revolu- 
tionized machine shop practice. The use of cemented carbides is a 
particularly recent development, because machine tools with 
sufficient rigidity and power to utilize their inherent qualities had 
not previously been developed. Equipment of this type was in 
heavy demand even in 1935. The increase last year and this in 
armament production has given an additional stimulus to just those 
branches of heavy engineering where tungsten alloys are most 
needed and used. While armament production continues through- 
out the world at its present level the demand for tungsten alloys may 
further expand. | | 

Information about the world production of tungsten concentrates 
is rather scanty. The principal supplying continent is Asia, which 
accounted in 1934—the last year for which reasonably full statistics 
are available—for over two-thirds of the world’s supplies. North 
America was the next largest continental producer, followed by 
Europe and South America. ; 
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Transport in the Far East 


By BRIAN REED 


The following brief survey of railways in the Far East, written before the 
outhreak of Sino-Japanese warfare in China, was published in Eastern 
Enqineering and Commerce, and has points of special interest at this time. 

* * * 


AILWAY activity has been most intense during 1936 in 
the Orient. The rapid commercial development of China 
is leading to the projection and construction of numerous 
-2\\) railways by the Ministry of Communications in Nanking ; 

further north, the consolidation of Manchoukuo has brought fortn 

a whole crop of new lines, and even in Japan about 300 miles of 

new line were opened. 





China 

The principal event of the year 1936 was the completicn of 
the great Canton-Hankow Railway. and the inauguration of a 
service with through connections between Peiping and Canton. 
At the moment, the train ferry over the Yangtze is not in operation, 
and separate trains are run from Canton to Wuchang, on the south 
hank, and from Hankow, on the north bank, onwards to Peiping. 
The time for the 700-mile journey from Canton to Wuchang is 
44 hours. Passengers from London to Canton already have been 
booked for the all-railway route via Siberia, Mukden, and Peiping. 
The Peiping - Hankow 
division has been in 
operation for years, and 
in 1935 the construc- 
tion of the 252-mile gap 
between Shinchow and 
Chuchow was begun ; 
it is this section which 
was completed in 1936. 
It has a ruling grade 
of 1 in 100 uncompen- 
sated, there are 14 
tunnels and three major 
bridges. The rails are 
in 40-ft. lengths, weigh- 
ing 85-lb. per yard: 
generally the track is 
single and the trains 
are worked by the big 4—8—4 engines built by the Vulcan 
Foundry in 1935. Also connected with the operation of this line 
is the enlargement and development of Whampoa harbor on the 
Canton river, which is to be joined to the trunk line by a branch 
13 miles long. 

Other new lines completed were a western extension of the 
Lunghai railway from Sianfu to Mechsien ; the Yushan-Nancbang 
section of the Chekiang-Kiangsi railway, which included the great 
bridge over the Fu river ; the Hangchow-Shaohsing prolongation 
of the Shanghai-Hangchow-Ningpo Railway; and the Hwainan 
mineral railway, which brings 2,000 tons of coal a day down to the 
Yangtze opposite Wuhu. An important extension of the Chekiang- 
Kiangsi line is under way, and also a new line from Chengtu to 
Chienkiang; the latter is being financed by French capital. 
Further, a 110-mile westward extension of the Peiping-Suiyuan 
Railway has been sanctioned by the Nanking Ministry. 

During the year was floated the 25th Railway Construction 
Loan, to the amount of $120,000,000, bearing interest at five per cent. 
This money is to be devoted to lines in Hunan, Kwangsi, Kweichow, 
and Szeehuen, which are urgently needed from economic, political, 
and military points of view. Survevs have been made for many 
lines, of which the two most important are (a) a line running west 
from the Canton-Hankow Railway at Chuchow to Hsianghsiang, 
and intended to form the first link of a new east to west route 
through the province of Hunan into Kweichow, and, eventually, 
part of a great trunk line from Shanghai through Hangchow, 
Yushan, Hunan, Kweichow, to the farthest reaches of the Yangtze ; 
and (6) a long southwestern offshoot of the Lunghai Railway 
from Paochi to Chengtu, the capital of Szechuen province, a distance 





One of the twenty-four giant British-built locomotives for the Chinese railways 


of about 400 miles. Chengtu itself is at present being linked with 
Chienkiang, on the upper half of the Yangtze, by an isolated line 
180 miles long. At long last it was decided in 1936 to build a 
300-mile line joining Canton and Swatow, and the estimates show 
a construction time of five to six years, and a cost of $300,000,000, 
the first part of which is to be financed out of the 25th Railway 
Construction Loan. 

The Taokow-Chinghua railway, built 33 years ago, has been 
amalgamated with the Peiping-Hankow Railway, and the adminis- 
tration concentrated at the offices of the latter. The Lunghai 
line is to be provided with new locomotive, carriage and wagon 
repair shops near Sian, and the construction of these is being 
financed by Belgians. Another big work to be undertaken by the 
Lunghai is a junction with the Tatung-Puchow line by means of a 
§3,000,000 bridge over the Yellow river at Tungkwan. During 1936. 


over 20 locomotives, 50 carriages, and 160 wagons were delivered 
to the Lunghai line by British and Belgian manufacturers, and 
British, Polish, and Czechoslovakian engines were shipped for other 
railways. 

Six railcars have been ordered by the Peiping-Lisaoning Railway 
in order to give more frequent and accelerated services on branch 
lines. 


Railear trains were tried on the Woosung branch out of 
Shanghai and on the 
Kowloon-Canton Rail- 


way. The last-named 
line has also converted 
one of its carriages 


into a buffet car, which 
normally runs between 
a a Kowloon and Canton, 
= ee a but which is slipped 
. 4; ie three times a week at 
Fan-ling station. 


Considerable —_ ac- 
celeration has taken 


place in the journey 
between Nanking and 
Shanghai, and at the 
end of 1956 the schedule 
of the main expresses 
was reduced from six hours to four hours 5() minutes. Some of 
the westbound expresses are to connect with a new fast boat 
service up the river from Nanking to Hankow, and two 3,000-ton 
boats are being built to make this connection. The new station 
and administration buildings of the Chinese National Railways at 
Shanghai were opened in July, and replace those bombed by the 
Japanese in 1932. Accelerations were made also in the through 
service from Peiping to Shanghai, via the Nanking train ferry, 
the schedule being cut from 38 hours to 35} hours, and through 
services from China to Manchoukuo, via Shanhaikwan, were 
resumed. 





Indo-China 


By far the greatest railway event in Indo-China during 1936 
was the completion of the important north to south trunk route 
down the coast, linking the capital, Hanoi, with the big town of 
Saigon, in the far south. From beginning to end this line has 
taken 34 years to build, but it was undertaken in stages, the work 
on the last section of 470 miles, from Tourane tc Nhatrang, be- 
ginning in 1932 and finishing in October, 1936. Through trains 
now run right through from Hanoi to Saigon. 

Intense road competition between Hanoi and Haiphong caused 
the Yunnan Railway to put into service six French-built Diesel 
railcars. These vehicles have been most successful, and have 
recaptured much of the inter-urban traffic; they have been in- 
troduced, too, on the main line into the Chinese province of Yunnan, 
and they have reduced the time for the 530 miles from Hanoi to 
Yunnan city from about 35 hours to 17 hours. Durmg the year 
the contract of the Yunnan Railway with the French colonial 


authorities was revised, and the exemption from = “= _- 
taxation and customs duties of the employees was 
severely limited. The railway will also now share 
the cost of policing the district, and a Chinese 
liaison officer is to be appointed. There has also 
been a great deal of co-operation between the 
Yunnan and State lines in an endeavor to check 
the competition of road interests and river 
services. Early in the year the private Pnom- 
Penh-Mongkolborey Railway, 200 miles long, was 
taken over by the Indo-C hinese State Railw ays 
It lies in the province of Cambodge, and 1s 
connected with the State lines at Mytho only hy 
a boat service down the River Mekong. 


Manchoukuo 


The first great program of new construction 
drawn up for what is now the Manchoukuo State 
Railways was virtually completed in 1936. 
Projected shortly after the Manchurian incident 
of 1931. it embraced more than 2.90 route miles 
of line, principally north of Hsinking, and the first 
two lines of major importance built under it were 
the Tumen and Lafa-Harbin sections. Most 
important among the last divisions opened in 
1936 were the Jehol, Solon-Hulan Arshan, Noho- 
Mergen, and Linkow-Mishan routes. 

A new program of almost the same mileage 
has been drawn up. and no bones have been made about announc- 
ing the real purpose of these new projects. T he plans have been 
worked out by the staff of the Kwantung Army, in conjunction 
with the Tmperial Army staff in Tokyo, and the proposals consist 
almost entirely of lines to the north and west of the old Chinese 
Eastern Railway, which will permit of rapid concentration of troops 
on inside lines at any part of the Siberian and Mongolian frontiers, 
and designed to take advantage not only of Dairen, but also of 
the new port of Rashin and the old neighboring ports of Seishin 
and Yuki. Already the construction of 440 miles of line has 
begun, and the estimated cost of the whole program is a minimum 
of Y.400.000.060. 

As from October 1936 the unification of the State Railways 
and the South Manchuria Railway advanced a big step, and the 
reformed Manchoukuoan Ministry dealing with transport is to 
include also a department of industry. A portion of the Chosen 
State Railways was also brought into the net, for the higher Japan- 
ese policy regards as essential an integral railway system on the 
mainland. Despite these unifications as to management, the South 
Manchuria Railway is to remain financially independent. In ac- 
cordance with the apparent general desires of J: apanese financial 
circles, a number of the widespread ancillary undertakings of the 
S.M.R. are to be sold. The revenue of the S.M.R. for the year 
ending March 30, 1937, is estimated at Y.300,000,000, and the 
gross expenditure, including interest charges, at Y.250,000,000. 

In many quarters the sale of the ancillary works and the 
retrenchments in recent budget figures are believed to be harbingers 
of a policy of S.M.R. domination in northern China. on the lines 
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Streamlined ‘‘ Pacific ’’ locomotive used for hauling the ‘‘ Asia Express ’’ on the 


South Manchuria Railway in Manchoukuo 


followed for 30 years in Manchuria. Already the S.M.R. is reported 
to have opened offices in Chahar, Suiyuan, and Tientsin, and a 
China Bureau has been created as a separate department of the 
railway. The S.M.R. even has proposed that it should take over 
and run the railways in north China, and in return it would finance 
the construction of several new lines—rather a double-edged sword. 
this. 

The streamlined Asia Express of the S.M.R. now runs right 
through from Dairen to Harbin, but a lighter engine is put on at 
Hsinking and the speed reduced for the continuation to Harbin, 
for this stretch still has much of the old Chinese Eastern Railway 
permanent way, although it has been converted from 5-ft. to 4- ft. 
Si-in. gauge. Further streamlined 4—-6—2 engines have been 
placed in service on the southern part of the main line, and some 
huge 4—6—6 tank locomotives are being used for medium- — 
trains on the Dairen-Mukden- Hsinking line. They were built 1 
Japan and weigh 102 tons; their normal trains consist of vee 
special coaches which are worked to fast timings. Oil-engined 
railcars and set trains were set to work on branch lines of the 
State Railways during 1936, and unification on a sliding scale of 
the goods and passenger fares all over the State and S.M.R. lines 
was carried out. Special low rates were sanctioned for the carriage 
of agricultural products from the north part of the country. 


Japan 


As is usual in a fully-developed country, railway progress from 
year to year is to be judged not so much by new lines opened 
as by the improvement in details of operation 
and equipment, greater traffics, and accelerated 
travel. Nevertheless the new lines opened in 1936 
amount to about 300 miles, and bring the total 
for the State-owned network up to almost 11,000 
miles. Something like 500 miles of new line 
have been sanctioned recently, principally in the 
Hokkaido and Honshu islands. but construction 
is to be spread over several years. 

On the Tokkaido main line, improvements 
have been made by admitting third-class passengers 
to ail trains, and in certain instances by dispensing 
with first-class accommodation, even on the long- 
distance trains. Stream-lined steam and electric 
locomotives made their appearance on the Tokkaido 
route, and the present schedules from Tokyo to 
Kobe and Osaka are very fast considering the 
distance and the narrow gauge ; maximum speeds 
in excess of 58-60 m.p.h. are not uncommon. Ol 

(Continued on page 29) 
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The Action of Typhoons on Structures 


(By a Correspondent in The Engineer} 


S ANY places on the South China coast, including the port 
of Hongkong, have frequently suffered from the effects 
_ of winds of very high velocity. Wind velocities, approach- 

— ing those of tropical storms, are unknown in Europe. 
Professor J. Ackeret, of Switzerland (Professor E.T.H. Institute 
of Aerodynamics), writes : “ It is found that in our countries even 
in a severe gale the velocity scarcely exceeds 90 kiloms (56 miles) 
per hour.” It will, therefore. be realized that a wind velocity of 
164 m.p.h., which was recently recorded in Hongkong, produced 
terrifying effects upon residents and carried death and devastation 
in its path along the coast. There have been several occasions 
when velocities exceeding 130 m.p.h. have been recorded in Hong- 
kong. In August, 1931, a gust or squall velocity of 136 m.p.h. 
was recorded from E.N.E., when the typhoon was within 50 miles 
S.W. of Hongkong. 

These terrific gales present problems of great scientific interest. 
the solution of which are of importance to engineers. Our know- 
ledge’ of the laws of Nature increases each year, chiefly as the result 
of experiments. Many previously unknown factors are thus re- 
vealed. For example, it will probably surprise readers of this 
journal to read that Professor Ackeret has recorded that during 
certain researches on a vertical cylinder (a model gasholder) 
in a wind tunnel, he found that the suction effect of a high wind 
on the leeward side of the cylinder, near to the roof, was actually 
1.7 times in magnitude that of the pres- 
sure effect on the windward side of the  — 
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The Hongkong Typhoon 


| 
| 
| + 
The typhoon which struck the British | 
Far Eastern Colony in the early hours of | 
Thursday, September 2, 1937, was the 
fiercest within living memory. It is | 
impossible to obtain reliable figures, 
concerning the total number of deaths | 
eaused by this terrible wind, but esti- 
mates have reached 10,000, Nearly 1,200 
Chinese junks and sampans in the waters 

of the Colony were wrecked, and also 
large numbers in Chinese waters. In | 
Hongkong harhor twenty-seven ships, 
many of them large ocean-going steamers, 
broke loose from their moorings and were 
piled up on the beaches or in shallow 
water. These vessels included the Italian Conte Verdi (18.764 tons). 
the Japanese Asama Marvy (17,000 tons), the British B.I. Talamba 
(8,000 tons). The fact that these large ships had left the wharves 
and found anchorages in sheltered positions within the harbor 
some eight hours before the typhoon struck the Colony, and were 
fully prepared with steam up to ride the storm, gives some idea 
of their helpless state in the presence of this terrible freak of Nature. 

The neighboring Portuguese Colony of Macao, 40 miles distant, 
was also a victim of this typhoon. 

A startling phenomenon of the typhoon was a great tidal 
wave which swept along Tolo Habor (in British waters), and 
rushed across the land, wiping out houses, and carrying junks 
and sampans hundreds of yards inland. This great.towering wall 
of water is said by survivors to have been at least 30-ft. high. It 
rampaged over the Taipo sea wall, inundated villages and rice 
paddy fields, and only ended its mad career when it reached the 
foot hills. 


=— 
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Typhoon Warnings 


Authentic records of typhoons in Hongkong were begun in 
1884. Since that date the Royal Observatory in the Colony has 
made efforts to issue warnings of the approach of these dreaded 
storms. Usually the first signal goes up at least twelve hours 
hefore the typhoon arrives. There are, of course, many more 
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Wind pressure on a gasholder 


signals before the final warning. The latter is the noise of three 
bombs which announce that “ The typhoon is here.” 

The paths selected by these storms are most erratic. They 
form in the vicinity of the Philippine Islands, and the majority 
miss Hongkong. Some travel as far north as Japan before they 
break up on reaching land. In the early days of the Colony’s 
observatory, the only information available was provided by cables 
from Manila, where there is an excellent meteorological station, 
and local observations. In recent years, however, there has been 
organized wireless communication between the Hongkong Obser- 
vatory, other land stations, and ships at sea. This system has 
caused immensely improved weather forecasts in Hongkong. 

Daring the fifty-four years, between 1884 and 1937, seventy- 
four typhoons have struck Hongkong. In September, 1906, a 
typhoon arrived without any warning being issued by the Obser- 
vatory. Local residents had noticed that the natural shelters for 
junks and sampans were filling up with these vessels for several 
hours before the typhoon arrived, although the weather seemed 
bright and sunny, but Europeans relied on the Observatory and 
underestimated the precautions of the Chinese. Incidentally it is _ 
worth recording that the writer has often noticed typhoon shelters 
filling up with Chinese craft several hours before the first warning 
of unusual atmospheric conditions has been issued by the local 


Observatory. There 1s Some weather sense, either instinctive or 
traditional, possessed by Chinese marin- 
| ers that is unknown to Europeans. 
The Speed of Typhoons 
| In the Pacific a typhoon as a whole 
Wind _ starts slowly at a spced of about 8 m.p.h., 


| usually in-a N.W. direction, in latitude 
10 deg. N., but when it reaches Hong- 
kong (latitude 22 deg. N.) it is usually 
moving at about 15 m.p.h. The recent 
typhoon, however, was moving at the 
very remarkable speed of about 35 m.p.h. 
W.N.W., when it reached the harbor of 
Hongkong. As it approached, the wind 
velocity recorded in the Observatory 
rapidly increased. Unfortunately, at 136 
m.p.h. the instruments there broke down, 
but a local engineer has stated that his 
wind velocity instrument recorded a 
maximum of 164 m.p.h. OQOn_ other 
occasions local Observatory instruments have been unable to 
register velocities exceeding 140 m.p.h. when they occurred, but 
it is doubtful if 164 m.p.h. has been exceeded in the China Seas. 

As a typhoon reaches Hongkong, the wind is usually in a 
direction about N.E., following the cyclonic whirl : when there are 
no typhoons, this is the direction of the prevailing winter gales, 
so that structures in the Colony, where possible, should be protected 
from the N.E. When the typhoon center, which is small in area 
and is comparatively calm, has passed the Colony, the wind direction 
of the cyclonic whirl is reversed, and is usually about S.W., until 
the typhoon as a whole is clear of the locality. 
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The Failure of a Gasholder 


About three years ago (May 14, 1934), there was a terrible 
calamity in Hongkong, owing to the failure of a large gasholder. 
Subsequent investigations revealed some very interesting facts, 
which have never been recorded in this journal, but which are of 
the utmost importance, not only to gas engineers, but to all 
structural engineers, especially those working in the tropics. The 
failure of the gasholder was due to a steel plate or plates, forming 
a portion of the envelope, breaking down and permitting about 
350,000 cubic feet of gas to escape. This large volume of gas 
became ignited, and produced a great flame which was carried 
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by the wind through houses about 100-ft. distant, and the fire 
caused forty-two deaths. | 

There can be no doubt that the fundamental cause of the 
failure of the plate was the unexpected suction effect on the leeward 
side of the holder, produced by the high-velocity N.E. gales prevalent 
during the winter, and which are particularly fierce when typhoons 
strike the Colony. 

The plates that failed were on the S.W. area of the holder, i.e., 
on the leeward side of the N.E. winds. They were on the top lift, 
near the roof of the holder. The N.E. side of the holder was not 
protected, but, indeed, was particularly exposed by a road behind 
it, running in a direction N.E.toS.W. Thus there were no buildings 
to shelter and break the force of the N.E. wind coming off the sea, 
although buildings, etc., protected other parts of the holder. The 
holder was situated not far from the harbor and was on reclaimed 
land. A smaller holder, adjacent but well protected by buildings, 
etc., had been in use for more than forty years. 

During the inquest on a victim of this tragedy an expert 
witness advanced the theory mentioned above, viz., that the N.E. 
gales had produced a very great suction effect on the leeward side 
of the holder. He said that the unfortunate position of the holder 
and the fact that engineers had up to that date not taken into 
consideration the suction effect produced by high winds, made it 
reasonable to suppose that the real cause of the failure could not 
have been foreseen until subsequent investigations revealed it. 

It is well known that the suction effect of the air on the upper 
surface of an aeroplane wing has a much greater effect in lifting 
the machine than the pressure on the underside of the wing. This 
suction effect must be very great at 450 m.p.h. Recent researches 
on the sails of a vessel at sea have given results which surprise 
yachtsmen, for they show that “‘the suck” on the leeward side 
of a sail does more to drive the vessel along than the pressure on 
the windward side. 


Professor Ackeret's Experiments 


For some years previous to this calamity in Hongkong gas 
engineers had been concerned about the strength of gasholders. 
The plates forming the envelope of the holder in Hongkong were 
originally one-tenth ofyan inch thick. On the N.E. side of the 
holder there was very little corrosion, but many of the plates on 
the S.W. top area had been patched externally during previous 
years. They were considerably reduced in thickness at the date 
of the calamity but, the plates on the N.E. top area had suffered 
very little corrosion. Measurements showed that in some places 
on the S.W. top area of the lift, the plates were only one-fortieth 
of an inch thick at the time of the failures. That fact, of course, 
was not revealed during the frequent inspections of the external 
portion of the holder. 

The plates were stayed against wind pressure, but were free 
to move outward if there was a partial vacuum on the leeward side. 
In a typhoon or in a gale a feature of the wind is the variation in 
velocity of the squalls. This must have varied both the pressure 
on the windward side and the vacuum on the leeward side. The 
plates on the windward side did not move, but on the leeward side 
they continually bulged in and out. 

Thus it will be seen that the plates on the leeward side were 
in a constant state of movement during typhoons or gales, because 
the squalls produced a rapid fall and frequent variation of atmos- 
pheric pressure on the leeward side of the holder. The plates on 
the windward side were not in motion, because they were pressed 
against the stays all the time of the gale. 

In October, 1934, a few months after the Hongkong failure, 
there was published by the Escher Wyss Engineering Works, Ltd., 
a bulletin containing the remarkable results of wind pressure 
experiments on a model gasholder. These experiments were made 
by Professor J. Ackeret. They must have been planned before 
the Hongkong tragedy (May, 1934), which is evidence that Mr. 
F. Escher, the director of the City Gasworks, Zurich, was anxious 
to have definite data on the subject to guide the designers of a 
3.5 million cubic feet holder, which had been ordered for Zurich. 

The highest air velocity used in the experiments was a 112 
m.p.h. An under-pressure or negative loading of 35 Ib. per square 
foot was recorded with a gale velocity of 130-ft. per second (say, 
88 m.p.h.), whereas the positive pressure on the windward side 
was only 20 lb. per square foot. ‘“ Under-pressure exists over 
the whole of the leeward side of the reservoir’ is a statement 


of the utmost importance, but, of course, it is greater in magnitude 
as velocities increase. The diagram shows the variation from 
+ to — pressures on one-half the circumference of the holder. 
The readings on the two halves of the circumference were uniform. 
The readings were taken at the top of the vertical cylinder near 
the roof of the model holder. 

The importance of these results can be summed up in the 
statement made by Professor Ackeret: “In the old methods of 
calculating aksolutely no consideration was given to the effect of 
under-pressure at these dangerous positions.” It is certain that 
the negative pressures must be much greater with a wind velocity 
of 164 m.p.h. than at lower speeds. 

There is one conculsien reached by Professor Ackeret which 
the writer believes explains the cause of the Manchester gasholder 
failure in 1927. He writes: “‘ The roof of the reservoir, principally 
towards the front edge, is likewise subjected to very severe under- 
pressures.” Mr. Stanford, who conducted the Government inquiry 
concerning that failure, in his official report found that the plating 
on the roof of the holder was weakened by corrosion and collapsed. 
It seems certain that it was the constant under-pressure—varying 
in intensity with each squall—that made the roof vibrate, stressed 
the plates continuously during a gale, accelerated corrosion, and 
finally caused the plates to fail. 

The holder in Hongkong had been in use for only twenty-six 
years, whereas the economical life of a holder is, in practice, 
reckoned to be about forty years. The “ panting action ’’ caused 
by the negative pressures on the ieeward side of the holder were, 
it seems certain, responsible for (a) the excessive corrosion of the 
plates on that side (the corrosion was mainly produced by constant 
vibration and “ panting” during many typhoons and gales in 
previous years), and (6) the final negative pressures on the day 
of calamity. 

It cannot be doubted that Professor Ackeret’s results are of 
the utmost importance, not only to gas engineers, but to structural 
engineers, working in regions where there are winds of high velocity. 


The Effect of Squalls and Rain 


Scientific observers in the Far East are of the opinion that 
typhoons are more or less destructive, depending on the different 
frequencies of the fierce wind squalls. 

During a typhoon in Shanghai in August, 1921, it was possible 
to register by means of a very sensitive Richard statoscope a general 
mean of nine squalls per minute. As many as 230 squalls were 
registered in 24 min., and also in the same typhoon a minimum 
number of 175 squalls in 24 min. These squalls are separated by 
comparatively calm intervals, which, of course, increases the impact 
effect of the squalls. 

A German engineer of the Telefunkem Company, in 1925, 
had to erect two 70 m. high wireless masts in the Pratas Shoal 
(China Sea). He consulted the Shanghai Observatory officials, 
who mentioned the four-to-eight seconds periods of the squalls. 
The engineer based his design on the statement. All of the steel 
guys of the masts were divided into portions, so as to avoid a natural 
period of oscillation in the region of four to eight seconds. The 
masts have remained intact, although every year from one to three 
typhoons strike that desolate coral reef wireless station, erected 
for the Chinese Maritime Customs Service and recently taken over 
by the Japanese. | 

Another phenomenon of great importance to the stability of 
structures in typhoon gales is the angle of the impact of the wind. 
Numerous reports from ships’ masters and observers ashore confirm 
the belief that at least in the first moment of the squall the wind 
blows almost horizontally. Just near the ground there may be a 
friction effect, reducing the horizontal component, but it seems 
certain that at 30-ft. or 60-ft. above the ground the impact during 
the first few seconds is practically horizontal. 

It is essential to mention the rain which invariably accompanies 
these squalls. Dry air weighs 0.0013 grammes per cubic centimeter, 
but water weighs one gramme per cubic centimeter. The Inter- 
national Tables show that with a wind velocity of 150-ft. per second 
(1123 m.p.h.), the dry air pressure on a structure is 26.75 lb. per 
square foot. But if during a few seconds some of the fierce typhoon 
squalls are practically wholly rain, this gives a reasonable physical 
explanation of the extraordinary effects reported from typhoon- 
stricken areas. Steamer funnels have been blown away like straw. 
In 1936 a typhoon in Hongkong lifted the roof from a house, 
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carried it with terrific force against a strong electric power trans- 
mission pylon, which was crumpled up by the impact. Nearly 
every house in any exposed position in Hongkong had portions 
of the roof carried away in the 1936 and 1937 typhoons. 

In the recent typhoon a big riveted steel tank, empty at the 
time and weighing 144 tons, was lifted bodily from a hill and 
deposited some distance away. It obviously did not slide down 
the hill because none of the trees on the hillside, thickly spaced, 
showed signs of damage by it, although, of course, in places they 
were uprooted by the gale. There can be no doubt that the tank 
was carried some distance in a horizontal direction. 

In 1894 a typhoon in Indo-China lifted up two big spans of 
an iron bridge, “ weighing several ten of tons each,’ and deposited 
one upstream and the other downstream. 

The United States Weather Bureau (1931) reports a case in 
a tornado in the Southern States when one car, weighing 64 tons, 
of a railway tram, with 117 passengers, was lifted from the rails 
and carried through the air to be laid in a ditch 80-ft. away. 

There are enormous increases and decreases of the atmospheric 
pressure over the ground or the sea surfaces during typhoons. 
Does this produce a tidal wave ? It does produce great variation 
in loadings and unloadings on a roof, and this suction effect helps 
to explain why it is that often roofs are removed many hundred 
yards, whilst walls are left standing. But it is a common 
experience that windows and doors on the leeward side of a building 
collapse outwards and not inwards. This must be due to the 
suction effect of high-velocity winds, which is obviously much 
greater than the pressure effect. 

It seems probable that if a typhoon wind strikes the side 
of a ship there is also a great vacuum or under-pressure on the 
leeward side. Both forces must tend to drive a drifting ship on 
to the lee shore. 

Let us consider the effect of rain. If we assume a wind speed 
of 200-ft. per second (say, just under 140 m.p.h.) and pure rain 
water projected horizontally against one square foot of vertical 
surface, the pressure produced would be more than 1} tons per 
square foot. With dry air the value would be about 65 lb. per 
square foot—a very great difference. 

Even if these “ rain squalls ” contain only 50 per cent of pure 
water, there is a large difference between the pressure values to be 
encountered during these “ thick rain squalls,” and the 56 lb. per 
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square foot recommended by the Board of Trade rule as the maxi- 
mum to be expected, as quoted in Dr. Stanton’s paper (‘‘ Pro- 
ceedings,” Institution of Civil Engineers, Vol. 219, page 125). 
Ee the case of a ship battered at sea by a typhoon, the condition 
cf thick sea or rain replacing dry air accounts for the extraordinary 
twisting and shearing damage reported by ships’ masters. This 
terrific influence of water in stressing structures must have been 
taken into account when designing lighthouses along the China 
coast, or the experience of the freakish effects resulting from typhoon 
made designers use a very high factor of safety. 

The cause of the failure of the Hongkong gasholder has been 
mentioned because it was the manager of the Copenhagen gasworks, 
J. O. V. Irminger, who first published experiments giving results in 
an article on “‘ Wind Pressure on Buildings and Other Structures.”’ 
Dr. Stanton, in a classical paper (Institution of Civil Engineers, 
Vol. 171), showed that with a wind of 20 m .p-h. the resultant 
negative pressure on the leeward surface of a roof at 36 deg. was 
— 0.82 Ib. per square foot. Many wind tunnel experiments have 
been made in connection with aeronautical research since that date. 
Has the effect of heavy rain during squalls been considered 2 

These facts concerning very high velocity gales are of great 
practical importance. Our knowledge concerning the laws of 
Nature increases each year, but many natural phenomena are still 
only partially explained. Small wonder that primitive man, in 
tropical regions, felt helpless in the face of the anger of his gods | 
The engineer has reduced some of the ancient terrors. The modern 
methods of obtaining data concerning the approach of typhoons, 
and the signals sent out by observatory officials, have immensely 
increased the safety of ships at sea and of people on land. In the 
old days it was the sudden arrival of a typhoon that made it so 
dangerous. 

In Hongkong two large areas of the harbor water have been 
enclosed by sea walls, thus providing typhoon shelters for small 
craft—junks, sampans, launches, and yachts. There are also a 
number cf natural typhoon shelters in narrow bays and inlets 
which become crowded with craft when a typhoon is expected. 
A ship at sea can usually navigate away from the path of a 
typhoon. 

It is, however, obvious that our knowledge of the action of 
high-v elocity winds and rain storms is by no means complete. 
There is an attractive field for research work on that subject. 


HEAVY STOCKS OF RAYON 


The Japanese Ministry of Commerce and Industry, concerned 
at the glut of rayon in the market, is considering the advisability of 
enforcing a system of compulsory mixing of silk and cotton with 
rayon (states Reuter’s Weekly Trade Review), and has also resolved 
to induce rayon producers to scrap their old machines, meanwhile 
allowing them to curtail production radically. It is not yet known 
whether the Ministry will introduce regulations similar to those 
for the compulsory mixing of staple fibre in woollen goods, but it 
evidently desires to avoid any legislative step, and hopes to induce 
producers to conduct such control voluntarily. The Ministry is 
anxious to adjust the paradox of production curtailment on the one 
hand and plant expansion on the other. Its intention is to induce 
producers to scrap old and superannuated plants rather than suspend 
extension schemes already in hand. It believes that such an 
arrangement will conduce to higher efficiency and lower costs of 
production. 

According to investigations by the Ministry, the stock at 
Japanese warehouses alone is about forty million pounds. Ii the 
stock held by Japanese mills and shops is taken inte account, it is 
obvious that the total quantity will be enormous. Last summer 
the stock was less than ten million pounds. While it is true that 
this heavy increase has been caused partly by poor sales both at 
home and abroad, it is also undeniable that the control of production 
has not been progressing properly, and so the Ministry has decided 
to induce the Producers’ Association to rationalize its control. 
According to the plan drafted by the Commerce Department, the 
new average rate of curtailment will be 59 per cent, against the 
existing rate of a little over 40 per cent. This will be the second 


highest rate of curtailment enforced in Japanese key industries, 
the highest being that for the cement industry, viz., 62 per cent. 
The actual rate of curtailment under the plan is 55 per cent at large 
mills and 53.125 per cent at smal] mills. If, however, the restriction 
of newly-installed spinnerets is taken into consideration, the average 
rate will be about 59 per cent. 
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Railway Transport in the Far East 
(Continued from page 26) 


course, some of the improved timings in recent years are due to the 
easier alternative loop through the Tanna tunnel, opened in 1934. 
A prolongation of the far end of the Tokkaido route is now under 
way with the construction of Kwammon Straits tunnel, connecting 
Shimonoseki and Moji. 

Streamlined four-car electric trains for fast inter-urban services 
between Tokyo and Yokohama and from Kobe to Osaka were 
introduced. They are of all-steel welded construction with 
pneumatically-operated doors. A 480 b.h.p. streamlined Diesel 
train of three cars was built in 1936 for experimental purposes. 
and is being tried on the main lines. Several heavy oil-electric 
locomotives of 500 b.h.p., completely Japanese-built, were put into 
local freight service in the Kobe district. The steam locomotive 
stock increased by over 100 during the year, mainly by the addition 
of the standard three-cylinder Pacifics and two-cylinder Mikados. 
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Modern Refrigerating Plant Installed in Brewery at Shanghai 


HE Union Brewery, Ltd., Shanghai, has put into service 
a new brewery, which is equipped with the most up-to- 
date machinery and can claim to be the largest brewery 
in China. The brewery is equipped to produce 6,600,000 

galls. of beer per annum, and consists of a number of reinforced 
concrete buildings, viz.: a nine-story cellar building, a brewhouse, 
an engine and boiler house, a bottle filling 
and bottle cleaning building, a bottle 
storage house, a workshop and an office 
building, the latter containing also the 
quarters for the foreign staff. 

The order for the refrigerating plant 
was passed to Sulzer Brothers. This plant 
comprises two horizontal two-stage am- 
monia compressors, each with a refrigerat- 
ing capacity of about 1,080,000 B.Th.U./h. 
at a temperature of evaporation of the 
ammonia of 9° F., and a temperature 
of liquefaction of 104° F. Each compressor 
is direct coupled to a Brown-Bover! 
synchronous motor and requires about 160 
b.h.p. when running under the above- 
mentioned conditions. The condenser Is 
of the Sulzer high-efficiency multi-tubular 
type and consists of separate elements 
which can be connected together in 
various ways to suit the prevailing 
conditions. Veg 

The cooling-water required for the 
refrigerating plant is taken from wells 
equipped with Sulzer borehole pumps. 

The brine coolers are of the shell-and-tube type. Two units 





of the cellar building. 


Several air coolers have been installed. Each cooler contains 
coils through which cold brine circulates, and is combined with a 
Sulzer fan driven by belt from an electric motor. One air cooler 


supplies the cold air for the beer storage cellars, the barrel-filling 
cellar and all the ante-rooms on the first, second and third floors 
air cooler serves for cooling the 


A second 








View of the Union Brewery at Shanghai 


hop cellar, whilst'a third cools the fermenting cellar. the preparing 


are installed, each comprising an inner nest of tubes in which the 
brine to be cooled circulates, and also an outer shell. The tubes 
are expanded into the ends of the shell, which are closed by covers 
shaped in such a way that suitable circulation of the brine is assured. 


room for the fermentation, the yeast growing and washing rooms, 
and the room in which the wort cooler is installed. This last cooler 
is combined with one filter for the circulated air and another for the 
fresh air, so that only sterilized air enters the room, thus eliminating 


The coolers are lagged with insulating material of ample thickness, 
so that the loss of cold is practically negligible. The brine is cooled 
down to about 27° F. 

An electrically-driven Sulzer brine pump of the centrifugal 
type supplies the cold brine to the lower part of the wort cooler, 
whilst another pump of the same capacity sends cold brine to the 
pressure tank room in the bottle-filling building. 

Three pumps, one of which is spare, deliver cold brine to the 
different air coolers and the cold fresh-water tank. After having 
passed through the different cooling systems, the warmed brine is 
eollected in a tank situated on the third floor of the cellar build- 
ing, from where it flows back to 
the two coolers. 

Next to the two brine 
coolers, a well-insulated fresh- 
water cooler, with a capacity of 
about 33,000 galls., is installed ; 
in it the water is cooled down 
to about 32° F. Four vertical 
electrically-driven agitators as- 
sure good circulation of the 
water in the tank. 

Two electrically-driven 
pumps, one of which is spare, 
supply cold water to the upper 
part of the wort cooler; two 
other pumps, one of which is 
also spare, deliver cold water 
to the cooling coils in the fer- 
menting tanks. 

Brine coolers, fresh-water 
cooler, brine and fresh-water 
pumps are located in a room on 
the ground floor of the cellar 
building next to the compressor 
room, 


a 


Machine room of the 
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Union Brewery, Shanghai, with two Sulzer 

ammonia compressors, each with a refrigerating capacity of 

1,080,000 B.Th.U. at a temperature evaporation of 9° F. and a 
temperature of liquefaction of 104° F, 


is spare, assure good circulation in the cooling coils. 


any danger of infection. 


One of the storage cellars is equipped with Rostock tanks. 


The beer in these tanks is cooled by means of cold alcohol circulating 


in coils. Two electrically-driven aleohol-water pumps, one of which 
: An alcohol- 
water cooler with automatic temperature control is installed in the 


ante-room on the first floor in front of the Rostock tank cellar. 


The alcohol-water is cooled by direct expansion of ammonia. 


Other storage cellars are equipped with enamelled iron tanks. 

In addition to the complete refrigerating plant with motors, 
air filters and insulating material, Sulzer Brothers also supplied 
and erected two borehole pumps. 
One of these pumps is situated 
in the compressor room, the 
other in a separate house in the 
courtyard. The first of these 
pumps delivers about 500 galls. 
per min. against a total head of 
about 296-ft., the power absorb- 
ed being about 67 h.p. The 
second pump supplies about 700 
galls. per min. against the same 





ee total head and absorbs about 

91 h.p. Both pumps are direct 

coupled to electric motors, 

operated automatically — by 

means of a float switch in- 

stalled in a tank on the sixth 

floor, to which the pumps 

oh ee eee | es deliver the water. From here, 
ee ee SC part of the water flows by 
BO ee = gravity through the condenser 


and then back into a tank on 
the third floor, from where it is 
taken for use in the brewery for 
general purposes, 
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Reinforced Concrete Telegraph Poles as Used in Johore 


By A. H. CARSON, A.M.1£.£., MA.RAD.E. 


(From the Journal of The Engineering Association of Malaya) 


n the early days of Telephone development in Johore, an 
extensive skeleton tele-communication system was required 
urgently for Administrative and Police purposes, and to this 
system the public were invited to become subscribers. It 

was not known at that time to what extent the public demand for 
communication facilities would increase, and it was therefore con- 
sidered desirable to construct the original line svstem of a semi- 
permanent character using wooden poles. These poles were of local 
hardwood, cut from logs, usually Balau or Chengal, of square 


section, and were treated with preservative 
tg resist the attack of termites and other 
destructive agencies. 

With the passage of time the wooden 
poles, which had served the purpose for 
which they were originally intended, were 
not only unable to carry the loads imposed 
upon them but had decayed to such an 
extent that the replacement of a large pro- 
portion of them became imperative. It was 
also evident that within a few more vears 
almost every pole in the system would have 
to be replaced either by new wooden poles, 
or bv poles of a permanent type. | 

Concrete poles have been used exten- 
sively in Europe and America and authorities 
in these Countries have expressed varied 
opinions as to their suitability. From a 
perusal of their reports it is evident that 
such poles suffer seriously by comparison 
with others in one respect only; that is 
their inability to withstand successfully the 
rigorous conditions imposed in these coun- 
tries by the wide variaticns of temperature 
between summer and winter. Malaya is 
not subject to climatic extremes, and in 
consequence, local conditions are favorable 
for the use of concrete poles. 

Several advantages are to be gained by 
the adoption in this Country of concrete 
poles, the principal of these being their low 
initial cost. A further saving can be effected 
by casting suitable arm slots in them 
during manufacture, thus avoiding the 
need for expensive brackets for fixing 
cross arms. As it is not necessary to 
paint these poles, maintenance and up- 
keep costs are negligible. They can be 
seen clearly in the head lights of cars 
at night thus providing a rough guide 
to motorists of road width limits and 
direction. 

The disadvantages which must be 
considered in connection with their 
choice are due to their relatively heavy 
weight which renders handling, trans- 
port, and erection more expensive than 
it would be in the case of sectional 
tubular iron poles. They are not so 
strong as well designed iron poles, yet 
they are strong enough for the purpose 
for which they are used, and as telephone 
lines, as opposed to power lines, are 
always stayed, even at slight angles, this 
lisadvantage is not of great importance. 

Each of these types therefore 
possesses distinet merits, but It was 
decided, on the ground of the con- 
siderable over all savingwhich could be 
cHeeted, not only to standardize rein- 
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Fig. 2—-Erecting 25-ft. concrete pole 





forced concrete poles for use in Johore, but to manufacture 
them departmentally. 
complete reconstruction of the pole lines throughout the State was 
desirable, it was estimated that 16,000 poles would be required for 
the replacement program, 4,000 for the normal extension and 
development of the svstem in 1935 and 1936, and a further quantity 
for stock against future demands. 

The P. and T. Department in Ceylon had experimented with 
concrete poles for several years and had finally standardized a 


At the end of 1934 when it was decided that 


design which was found to be extremely 
satisfactory. The author was fortunate in 
heing permitted to study the Ceylon designs 
and methods of manufacture, and to ex- 
amine and test poles which had been in 
use in varying conditions for long periods. 
As a result of this experience it was decided 
to standardize the same basic type of pole in 
Johore, with slight modifications. 


Manufacturing Depots 


Two manufacturing Depots were estab- 
lished, one at Tampoi near Johore Bahru 
to serve South Johore, and the other at 
Muar to provide poles in the Northern half 
of the State. The sites for these Depots 
were carefully chosen having regard to all 
the circumstances connected with the availa- 
bility and transport of raw material. and 
the ultimate dispatch and carriage of the 
finished articles by road or river. The 
normal monthly output of the Tampoi 
Depot is 550 poles, and of Muar 350, so that 
a total of 900 poles can be turned out each 
month. In addition to poles, several other 
articles are made, such as stay plates. 
base plates. stay markers, and cable cover- 
ing slabs. In these places the work has 
become an industry in a small way and 
has thus benefited the local communities 
quite considerably. 


Design of Poles 





The poles are square in section 
but have chamfered edges. This not 
only improves their appearance but also 
renders handling much easier than it 
would be if they had sharp edges. They 
taper slightly from the base to the 
top as indicated in the following table 
of dimensions. Suitable slots and bolt 
holes for fixing cross arms are cast in 
them. The size of each pole, year of 
manufacture, and the Departmental 
crest are cast on the side of each one 
manufactured. The erest is cast at a 
point 10 feet from the base as a 
means for checking the depth to which 
poles are planted. 


Moulds 


The moulds in use are made of 
Balau or Chengal cut from selected 
wooden poles which were previously in 
use for six or seven vears. This wood 
was therefore thoroughly seasoned and 
10 trouble has been experienced from 
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SCHEDULE OF DATA FOR REINFORCED CONCRETE POLES 
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warping. The inside sections of the base and sides of the moulds greater strength from the base to a point well beyond the wind and 
have been covered with Ys-in. galvanized iron to protect them, water line, which, with a fixed pole, is a point of maximum strain. 


and to provide a good clean finish for the poles. The bases are Contrary to usual practice, the mild steel bars used are of flat 
mounted on small concrete pillars at a section, and they are imported in suitable 
suitable working height and the detachable lengths to obviate cutting or any other 
sides, when assembled, are keyed together treatment locally in preparation for use. 
by cross pieces as shown in figure 3. For poles of the type under review, flat bars 

Although four lengths of poles are made, : are more suitable than round ones as a 


greater coverage of concrete can be arranged 
over them. They also offer more resistance 
to the torsional stresses likely to be imposed 
on the poles due to uneven loading, or to 


.e. 25-ft., 22-ft., 20-ft. and 18-ft., only two 

types of moulds are used. These are 25-ft. 
and 2()-ft. respectively, and when the shorter 
types of poles are to be made, blocking 
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pieces are fixed in the moulds at appropriate other unequal stresses such as may be caused 
distances from the base end of each. : by tree branches falling on wires, or by 
é wires breaking. 
Reinforcement P p 
a i¥ Concrete Mixture 
The reinforcement is formed by winding z ¢- 
a length of No. 8 §8.W.G. iron wire on a i 3 The mixture which is used consists of 
suitable revolving former to make a conically : one part cement, two parts of river sand and 
shaped spiral of a predetermined number hs three parts of }-in. or }-in. granite, according 


to the type of pole for which it is required. 
Rapid hardening cement is used as it has 
been found in practice that, although it is 
slightly more expensive initially, a consider- 
able saving can be effected in the number 
of moulds in use, and in the space which 
would be required for additional moulds 
than if Portland cement were used. Yet 
another advantage which favors the use 
of this cement is that poles manufactured 
from it are ready for use much earlier 


of turns. This spiral is next laid on a bench 
and is stretched over spacing pins to set 
each turn equidistant from the next, and to 
stretch the spiral to a suitable length. While 
the wire spiral is still fixed to the spacing 
pins the first reinforcing bar is fitted to the 
outside of it by means of loop clips of 
No. 11 8.W.G. iron wire. When the first 
bar has been firmly clamped to the spiral 
throughout its length a second bar is 
similarly fixed, and between these another 
two full length bars are attached in the same than they would be otherwise. 

way. Finally four half length bars ae == a Power driven concrete mixers are used 
clamped inside the reinforcement to provide Fig. 5—Pole testing and the mix is of a consistency which 





Fig. 3—Corner of moulding shop Fig. 4—-Base and top ends of poles with reinforcements on top 
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permits the making of a good cast with- 
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vertical position against a concrete base 


| ¥j 

out serious loss of strength due toexces- |, 8 | for a length corresponding to their set- 
sive moisture. fz 2] PERIOD OF SEASONING IN DAYS ting in actual load conditions. On the 
Casti So opposite side of this concrete base 
on « stands a stout pole which is so rigidly 
The reinforcements are placed in (—~ stayed against the strain imposed in 
the moulds centrally, and while the testing conditions as to render it im- 
concrete is being placed in position, and movable throughout: any part of its 
is being thoroughly tamped, the rein- [7e0 length. To this rigid pole is fixed a 
foreement is shaken in the mixture. grooved pulley, with bail bearings, 
This is done by means of alever pivoted | | which is adjustable in height to suit the 
on an iron cross piece set across the j|€° pole being tested. A bar with a scale 
mould. This cross piece also acts as graduated in inches is fixed to the per- 
a gauge as it is fitted with a lip ?-in. manent pole in such a position that it 
deep which when in use ensures that the |°°° lies along the direction of strain of the 
reinforcement will be covered all round pole under test, to indicate its deflec- 
to that extent. At this stage bolt |, tion. A rope is fixed round the pole 
holes are also cast by fixing suitably °°} NOTE:— ‘A’ TEST OF 25’ POLE CLAMPED under test at a point which wuuld be 
sized bolts through the moulds where RIGIDLY 4 FROM BUTT WITH the normal center of strain in load con- 
required, These bolts are removed after |... STRESS APPLIED 3'6” FROM TOP ditions. This rope is passed over the 
one day, but the poles remain in the | grooved pulley on the permanent pole 
moulds for three clear days. B TEST OF 20° POLE CLAMPED and hooks are attached to it on which 
200| RIGIDLY 2°6" FROM BUTT WITH — angionmenenc ie ol A — 
| Curing ae See a eee tee aie dua ia to Pi ayers 
As no elaborate curing installation | 1°° reading can be obtained, on the 
such as a steam plant = permanent graduated scale, of the deflection of the 

curing tanks is available, the poles are pole under load. 
laid out in show pits which fill with s aa 86 SR ae a a Another rope is slung over the 
water. They are kept in these pits for pulley in the opposite direction, its free 
a period of three weeks after which Fig. 6 end being allowed to hang habeaees the 


they are kept moist under damp earth 
for a further period of two weeks. They are then stacked and air 
dried before being dispatched for use. 


Testing 


Pole testing under standardized conditions is considered 
essential for comparable results to be obtained and with this end in 
view poles of different batches, and poles of single batches but of 

varying ages, are tested. From the data so obtained the minimum 
curing and loading time factors have been determined and a check 
is thus kept on the quality of the material used and in the standard 
of manufacture. 

The method of testing is clearly shown in figure 5, in which it 
will be seen that the poles to be tested are rigidly clamped in a 


poles. This rope is used to release the 
testing weight in order to determine from the scale the permanent 
set of the pole after the load has been released. 

The average test results of poles of various types are shown 
in schedule of data at the begi + of this article, and, in figure 6, 
is indicated graphically the extent to which a pole increases in 
strength during the curing process. 

In connection with the reconstruction program difficulties 
have been encountered in the erection of these poles, due to their 
weight, particularly in swampy areas. Many trees had to be felled 
to provide adequate clearance for the lines. Existing wires had to 
be transferred and regulated on the new poles without interruption 
to service. The work is nearing completion and the thousands of 
concrete poles now in use in Johore will, it is anticipated, serve 
satisfactorily for many years. 


England-Australia Marine Air Route 


erring developments can now be recorded as to the plans 
which are in hand for operating Empire flying boats right 
through between England and Australia. 

The other day the Imperial Airways “ Cordelia”’ returned to 
Southampton after a flight as far as Singapore. The “ Cordelia” had 
been engaged in a special survey of the marine air facilities that have 
been provided across India and eastward to Singapore, and was the 
first Empire type flying boat to make use of the new seaplane base 
at Singapore. 

Within a day or so of the “‘ Cordelia’s”’ return, the Empire fly- 
ing boat ‘‘Centaurus” left Southampton on a survey flight which will 
take this aircraft to Australia and on to New Zealand. It is reckon- 
ed that, by the time the ‘‘Centaurus’’ returns to England, a total 
distance of over 30,000 miles will have been flown. Her flight 
: ross the Tasman Sea to New Zealand will be the first commercial 

tying boat survey over this important route, and will represent 

a preliminary stage in the opening of a regular air service linking 
New Zealand with Australia and with the general system of Empire 
air-lines, 

The preparations in hand for changing over from landplanes 
to flying boats between Singapore and Sydney was referred to by 
Mr. Hudson Fysh, Managing Director of Qantas Empire Airways, 
prior to his departure the other day on his return from England to 
Australia. Mr. Hudson Fysh has been spending a couple of months 


in England, arranging details of this change-over to marine air- 
craft. He mentioned that, following agreement between the Home 
Country and Australia for the provision of fiying boat harbors in 
Australia, it was hoped to have sufficient equipment available for 
flying boats to be operating through to Australia early next summer. 

Mr. Hudson Fysh added that, as soon as the England- Australia 
fying boat service was fully established, the “‘ all-first-class-mails-by- 

’ scheme would be brought into operation on the route. An 

manele result of the operation of flying boats to Australia would 
be the shortening of the time occupied by a Southampton-Brisbane 
air journey from 12 to 10 days ; while further accelerations would 
become possible as facilities for night-flying were made available. 

Apropos of the news above as to a survey flight from England 
to Australia and New Zealand, it is interesting to note that an 
important meteorological conference, attended by re eae 
of Great Britain, Australia, and New Zealand, is now in’ in 
New Zealand with a view to studying, and co-ordinating, weather 
reporting and forecasting in south and south-west Pacific zones. 

Meteorological stations already exist in these regions, but 
from a flying view-point there is need for an amplification and ex- 
tension of facililties ; while it is also thought desirable to obtain 
further data as to the movements of typhoons, and as to general 
conditions as they would affect the operation of air services in the 
south and south-west Pacific. 
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The New Orient Line Steamer “~Orcades” 


Outstanding among recently built ocean vessels is the Steamer Orcades, 
built in the Naval Yard of Messrs. Vickers-Armstrong, Lid., for the Orient Steam 
Navigation Company, Lid. The vessel was launched on December 1, 1936, and 
in October last sailed on her first voyage to Australia. An interesting description 
of this new vessel appears in the August, 1937, issue of The Engineer and per- 
tinent portions of this article are reprinted herewith as followe : 


He = 


>ROM the view of the ship on trial, reproduced herewith, 
it may be noted that the general appearance of the new 
Jiner differs but little from her sister ship the Orion. The 
distinctive features adopted in the Orion have been re- 
tained, such as the single forward mast and one funnel amidships, 
In the Orcades, however, the height of the funnel has been increased 
by about 9-ft. with the object of giving a freer flow for the gases, 
and a lessened tendency for the smoke to be carried down towards 
the decks. The coloring of the ship is the same as the Orion, and 
the green boot topping, with a corn-colored hull and white painted 
superstructures, make a very pleasing appearance. The length of 
the forecastle deck has been increased somewhat. A new feature, 
which is illustrated is the extended use of wider-spaced side stan- 
chions in the way of the stern and for the covered promenade 
decks, which are of welded box form open on the inside. As they 
are much stronger than the stanchions formerly employed they can 
be spaced at wider intervals and give a Jess obstructed view from 
the decks. The principal hull dimensions and particulars are given 
in the table on p. 36. The ship has been constructed under the sur- 
vey of Lloyd’s Register of Shipping for the 100 A 1 class, and em- 
bodies the requirements of the latest Board of Trade rules and pro- 
vision for safety at sea. The hull has a raked stem with a cruiser 
stern, and, including the superstructures, it is divided into eight 
decks, which are lettered from above to below from ‘“‘ A”’ to “ H ”’ 
respectively. There is a small “J *’ deck amidships, and an orlop 
deck in No. | hold forward. The subdivision of the hull embodies 
the latest Convention requirements, and includes ten primary water- 
tight or oil-tight bulkheads which are carried up to the bulkhead 
of “F” deck. Safety is further assured by the provision of addi- 
tional deep-tank divisions and the grouping adopted for the fresh 
water and oil fuel tanks in close proximity to the engine and boiler- 
room spaces. There is a cellular double bottom which is carried 
fore and aft, and is suitably divided for the necessary tank require- 
ments. At the forward end of the double bottom a duct keel is 
formed. 

Cargo is carried in three holds and lower ‘tween deck spaces 
forward, and in three holds and a lower ‘tween deck space aft. 





he ie 
ol, | i ty 


a a ee 
i= a eT 
a“ ‘ 





por Ml Lee = 


= Si na = 








me 


The Orient Liner ‘‘ Orcades ’’ on trial] 


These after spaces are reserved for the carriage of general cargo, 
while the forward spaces are insulated for the carriage of refrigerated 
and chilled cargoes of perishable goods. 


Deck and Other Auxiliary Machinery 


The cargo is worked from steel derricks mounted on derrick 
posts, which are shown fore and aft in the accompanying illustration. 
A special 20 ton derrick is provided on the after side of the mast 
and serves No. 3 hatchway. All cargo winches are electrically 
operated and they comprise twelve single-barrel winches and six 
double-barrel winches, most of which are of the Metropolitan- 
Vickers type. The capstans and anchor windlass and also the two 
warping windlasses aft are of Napier Bros.’ design, with the Austin 
single-unit system of drive. A Brown Brothers’ four-cylinder 
electro-hydraulic steering gear is installed, driven by a Laurence. 
Scott motor. The lifeboat equipment was supplied by Hugh 
McLean and Sons, Ltd., of Govan, and the boats are built of 
“Armco” iron with integral buoyancy tanks. We noted that 
twenty lifeboats and two motor boats are carried, also two service 
boats. The main boats are carried in gravity type Welin-Mac- 
Lachlan davits, complete with electrically operated boat hoisting 
winches. The all-electric watertight door system was designed 
and supplied by J. Stone and Co., Ltd., of London and Deptford, 
which firm also supplied the propellers described below, and over 
360 special windows of the pressure tight spring-balanced pattern, 
also quick-lifting windows and rack and pinion windows, etc. The 
Stone all-electric system for controlling the watertight doors oper- 
ates the two vertical doors fitted in the tunnel recess, also one vertical 
door fitted in the bulkhead between engine-room and boiler-house. 
It is operated from the bridge and an indicator on the bridge shows 
when doors are open or closed. 

One of the ingenious arrangements incorporated in the doors 
is a lever linkage system of simple construction, which provides a 
mechanical advantage when most required, i.e., when a door is to 
be opened and consequently drawn from the grip of its wedges. 
It operates as follows :—On the screwed shaft which actuates each 
door there is a bronze nut working in a rectangular cavity which 
allows the nut to move up and down the screwed shaft within con- 
trolled limits. To this nut are attached two levers in the plane 
of the door and pivoted to the door panel ; their outer extremities 
swing clear of the door panel and can make contact with stops on 
the door frame. Thus when a door is to be opened the electric 
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Stern view 


motor operating the door starts up light, turning the screwed shaft 
and lifting the nut which in turn rotates the levers about their 
pivots. Meanwhile the door has not moved, but after a certain 
travel of the nut the levers made contact with the stops and the 
door is levered out of its wedges. Immediately after this the nut 
makes contact with the end of its container and the door lifts at 
full speed. When closing, the pressure exerted by the screw is 
transmitted to the door through a buffer spring below the nut. 
There is also a device fitted whereby, when a predetermined load 
has been applied to the door when closing or striking an obstruction 
anywhere in its travel, the motor is switched off to prevent burning 
out. However. should the obstruction be of a yielding nature, the 
motor will again be automatically switched on and the door will 
automatically follow through. 

In the lower part of the ship are horizontal sliding watertight 
doors by John Broadfoot and Sons, Ltd., of Whiteinch, and some 
special hinged steel watertight doors, by Mechans, Ltd., of Scot- 
stoun. 

Navigating Instruments and Equipment 


The navigating bridge deck is arranged over the forward end 
of “‘ A’ deck and it includes a roomy wheel house and chart room. 
Among the instruments we noted a Kent clear-view screen and 
Huson magnetic compasses with a full equipment of Sperry gyro- 
compass gear for automatic steering and course recording, with 
all the usual repeaters. The engine-room and docking telegraphs 
are of Chadburn pattern, and intercommunication is facilitated 
through loud-speaking telephones of the T.M.C. pattern. There 
is a Barr and Stroud range finder and a Marconi “ Echometer ” 
sounding device. The Marconi Company also supplied the main 
wireless equipment and direction finder, and the wireless trans- 
mitter and receivers for two of the lifeboats. The Marconi sound 
reproducing equipment has been installed, together with sixteen 
loud-speakers, which can be employed to relay speech or music 
and to broadcast items to different parts of the ship ; a broadcast 
receiver for picking up land stations is provided. 


Fire Protection, Heating and Ventilation 


In addition to the usual provision of fire-proof bulkheads and 
doors, and hand extinguishers, the principal public rooms and cabin 
spaces are protected with the Mather and Piatt sprinkler system. 
For the cargo spaces and store-rooms the Richaudio system of fire 
detection has been installed by the Walter Kiddie Company, Ltd., 
of London. In connection with the engine and boiler rooms, foam 
equipment has been supplied by the Pyrene Company, Ltd., of 
Brentford, Middlesex. The heating and ventilation system was 
designed and supplied by the Thermotank Company, Ltd., of Govan, 
Glasgow. For supplying conditioned air to the public rooms and 
some of the cabins a special plant was constructed by the Carrier 
Engineering Company, Ltd., of Buckingham-gate, London. This 
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Promenade deck 


works in connection with the refrigerating and cooling equipment 
supplied by J. and E. Hall, Ltd., of Dartford. 


Passenger Accommodation 


The whole of the work for the public rooms and the special 
cabins was, like that for the sister ship Orion, entrusted to the com- 
pany’s architect, Mr. E. Brian O’Rorke. In carrying out this work 
a successful attempt has been made to carry still further the idea 
that the lines of a ship should give all that is required as a basis 
for decorative design. We observed that in all cases the lines of 
the ship’s steel have been followed as closely as possible and that 
such items as vent trunks and grilles have been used frankly as 
part of the decoration and have not been concealed or disguised. 
The planning has resuited in lending a feeling of spaciousness 
throughout the ship, which has been helped by adopting large win- 
dow areas in the various deck houses. A pleasing and artistic 
effect has been gained by the extended use of decorative woods, 
many of which are of British origin. The contractors for the 
panelling and decoration of the first-class rooms and staircases were 
H. H. Martyn Co., of Cheltenham. The first-class dining saloon 
is generally similar to that of the Orion, but an innovation is the 
addition of two auxiliary rooms forward, which are divided from 
the main room by glazed screens and curtains, so that they can be 
used as children’s or private dining rooms. The space forward of 
the dining saloon serves as a foyer and also the main entrance to 
the ship, the passenger lift and the stairway giving access to the 
decks above. On “ E ” deck is the space reserved for ship’s notices, 
and above on “D” deck is the shopping center, and behind the 
shop the hair-dressing saloon, which is air conditioned. On “C” 
deck are writing spaces and on “ B” deck a hall leading to the 
library and the lounge. The library is air conditioned. The lounge 
occupies a central position and through it, going aft, the dancing 
space is reached, which can be shut off to form a cinema or enter- 
tainment hall or used as an open deck space. On the other side 
of this space a café and bar is provided. Below on “C” deck is 
the tavern which looks out on to the promenade and sun deck with 
the two swimming pools for first and tourist-class passengers. 

The special first-class cabin accommodation comprises two 
air-conditioned “ flats,’ each with sitting room, bedroom and bath- 
room, hall, trunk room, and kitchenette ; four large double bed- 
rooms, 18-ft. by 11-ft., also air conditioned, and twelve other 
double cabins, each with private lobbies and bathrooms and with 
furniture and fittings specially designed by the architect. Forward 
on “CC” deck is the nursery with its own play deck. The Orient 
tradition for large deck spaces is fully realized in the Orcades for 
both classes of passengers. The tourist accommodation follows 
closely the general simple line adopted for the first-class public 
rooms. There is a large tourist lounge, a café, and children’s play 
room. The contractors for the public rooms and special cabins 
in the tourist class were Hampton and Sons, Ltd., of London. 
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First-class dining saloon 
Propelling Machinery 


The vessel is propelled by twin screws, driven by two sets of 
Parsons turbines, through single-reduction gearing. Each set com- 
prises one high-pressure, one intermediate-pressure, and one low- 
pressure turbine, working in series and driving separate pinions 
engaging with the main gear wheel. 

_ The high-pressure turbine is of the impulse-reaction type, the 
first stage consisting of an impulse wheel with two rows of blades, 
and the remainder of this turbine comprising six stages of reaction 
blading mounted on a hollow drum of forged steel. 


Hull Dimensions and Particulars. 


Length overall... om 4 bes Bi .. 665-ft 
Length between perpendiculars .. - - .. 630-ft. 
Breadth overall at ““C”** deck .. Si sa .. 84-ft. 
*Breadth moulded .. a cn - ws .. §2-ft. 
Depth moulded to “‘C’’ deck .. 7 iad .. 63-ft. 6-in. 
Depth moulded to “E* deck .. i - .. 47-ft. 6-in. 
Depth moulded to“ F*’ deck .. ” ” .. 08-ft. 
Displacement tonnage... 6 - bh .. 28,400 
Gross register tonnage... bi “We - .. 23,400 
Draught moulded .. sa v7 - - .. 30-ft. 
Total normal shaft horse-power. . A 7 .. 24,000 
Designed service speed .. LZ + bis .. 21 knots 


Passenger Accommodation. 


Number of first-class passengers. . - 2 .. 463 
Number of tourist class passengers... e .. 605 
Number of Ship’s working complement _ .. 466 


Propelling Machinery. 
Type, Twin-screw single-reduction Parsons geared turbines 
Designed service output .. bs es r 24,000 s.h.p. 
Astern power es 6% i rs 70 per cent of ahead power 


Turbine speed _.... se ‘3 - mn .. 1,715 r.p.m. 
Propeller speed .. i me 8 - -« 412 r.-p.m. 


Boiler Installation. 


Type of boilers... - - . Babcock & Wilcox oil-fired 


Number of boilers. . H% 5a 5 ..Four large and two small 
Designed working pressure superheater outlet. . .. 425 Ib./sq. in. 
Safety valve blow-off pressure .. ~ - .. 450 Ib./sq. in. 
Large boilers : 


Total generating surface... 4s * .. 29,860 sq. ft. 
Total superheating surface .. sa ig .. 4,600 sq. ft. 
Total air heating surface .. < - .. 32,000 sq. ft. 


Small boilers : 
Total generating surface... iy 3 so “tel 
Total superheating surface . . 2 - .. 1,350 sq. ft. 
Total air heating surface 8.0 





Tourist class dining saloon 


Turbo-generator Sets. 


Type of generating plant. . Su vi Allen D.C. turbo-generators 
Number of sets - i - se « @ 

Total designed output... 2 as si .. 1,650 kw. 
Turbine speed - sii ea — fy .. 5,060 r.p.m. 
Generator speed .. % i = a .. §00r.p.m. 
Voltage... = ii a e A .. 220-volts 


Emergency Generator Set. 


One 90-kw. Allen oil engine-driven set 


The intermediate-pressure turbine is of the reaction type, 
having seven stages of blades mounted on a hollow forged steel 
drum ; while the low-pressure turbine is of the single-flow type, 
having sixteen rows of reaction blading mounted on forged steel 
disc wheels. 

The astern turbines consist of one high-pressure and one low- 
pressure turbine, working in series. The h.p. astern turbine is 
incorporated in the intermediate cylinder, and comprises one im- 
pulse three-row wheel. The low-pressure astern turbine, which is 
incorporated in the L.P. casing, consists of one two-stage impulse 
wheel, followed by five stages of reaction blading. 

The rotor shafts of all the turbines are packed with both laby- 
rinth and carbon packings, and “ Michell” type pivoted adjusting 
blocks are fitted. All the turbines are designed to run at 1,715 
r.p.m., and the gear ratio is such that with this turbine speed, the 
propellers run at 112 revolutions. The total shaft horse-power 
developed on trial by the two sets of turbines at the speed named 
was 24,600, the power developed astern being approximately 70 
per cent of the ahead power. 

The turbines are connected by flexible couplings to nickel steel 
pinions, which engage with the main wheels on the propeller shafts. 
The gearing is of the double helical single-reduction type, having 
Vickers-Bostock-Bramley patented ‘“‘ enveloping ’’ gear teeth. The 
gear wheels consist of cast iron centers with shrunk-on forged steel 
rims. Central bearings are fitted to the pinion shafts. 

The shaft bearings for both turbines and gearing are supplied 
with forced lubrication, and the thrust blocks, which are of 
“ Michell” type, are placed on the shafts close up to the gearing. 

The propellers were supplied by J. Stone & Co., Ltd., of Dept- 
ford, and are of the built-up type, each having four blades of man- 
ganese bronze, secured to cast steel bosses by mild steel studs and 
gun-metal cap nuts, a cast iron cone being fitted over the propeller 
nut. Electrically operated turning gear is provided for the turbines 
and shafting. | 

The main condensers are of the Weir “ Regenerative ’’ pattern. 
They are suspended from the low-pressure turbine casings, and 
spring supports are fitted to relieve the load on the turbines. The 
total cooling surface in the condensers is 25,000 square feet. They 
are designed to maintain a vacuum of 28-in. of mercury with 
«4 barometer at 30-in., with a sea water temperature of 86 deg. 
Fah. 
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Boiler Installation 


The steam generating installation consists of 
six Babcock and Wilcox type high-pressure marine 
boilers, all of which were built at Barrow. There 
are four large boilers and two small boilers, all 
fitted with superheaters and tubular air heaters. 
The boilers are constructed for a working pressure 
at the superheater outlet of 425 lb. per square 
inch, and a blow-off pressure of 450 lb. per square 
inch at the safety valves, the steam being 
superheated to 725 deg. Fah. The total generating 
surface of the four large boilers is 29,860 square 
feet, with a total superheating surface of 4,600 
square feet. The total generating surface of the 
two small boilers is 7,170 square feet, with a total 
superheater surface of 1,350 square feet. The air 
heating surfaces for the large and small boilers 
are 32,000 square feet and 8,000 square feet 
respectively. 

The boilers are arranged to burn oil only 
under the forced draught closed air duct system 
with open stokeholds. The necessary air is 
supplied to the boilers by five double-iniet 
electrically driven fans of Howden’s manufacture. 

The oil fuel installation consists of four units. 
each of which comprises one electrically driven 
pump and one heater, one pair working and one pair standby. 

Two oil fuel transfer pumps of the electrically driven two- 
throw type, each with a capacity of 60 tons per hour for transfer- 
ring oil to the settling tanks, are provided. Babcock Clyde soot 
blowers are fitted on the boilers and the air heaters. 

The electric generating machinery comprises three main turbo- 
driven dynamos, each of 550 kw. at 220-volts, and one oil engine- 
driven generator of 90 kw. at 220-volts. 
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Electrical Generating Plant 


The auxiliary generating plant in the Orcades consists of three 
turbo-generators and one emergency oil engine driven generator, 
all of which have been constructed by W. H. Allen, Sons & Co., 
Ltd., of Bedford. 

The turbo-generators are installed in an auxiliary compartment 
forward of the main engine room, Each unit consists of a multi- 
stage steam turbine running at a speed of 5,000 r.p.m., driving a 
direct-current generator through double-helical gears, the generator 
speed being 500 r.p.m. The normal rated output of each machine 
is 550 kw. with an overload rating of 25 per cent for two hours. 

The turbines are designed for operating at a steam pressure of 
400 Ib. per square inch gauge with a total temperature of 725 deg. 
Kah, and exhaust against a back pressure of 8 Ib. per square inch 
gauge, or, alternatively, to a vacuum of 25-in. when the vessel is 
in port. Arrangements are made for bleeding steam from each 
turbine for feed heating purposes. The gears are enclosed in an 
oil-tight case, and are lubricated under pressure from the turbine 
oil system. The generators are of the compound-wound direct- 
current multi-polar type, designed for a voltage of 220. 

The emergency generating set consists of a six-cylinder, 135 
b.h.p. Allen four-cycle, airless-injection oil engine directly coupled 
to a D.C. generator, giving an output of 90 kw. when running at a 
speed of 500 r.p.m. In order to comply with Board of Trade re- 
gulations, the cooling water arrangement for the engine is self- 
contained. A radiator is provided through which the water cir- 
culates, and this is cooled by a fan driven off an extension of the 
generator shaft. 

Instant starting of the oil engine from cold is effected by means 
of compressed air, and a Lister-Hamworthy auxiliary air compressor 
for charging the air bottle is provided. The auxiliary switchboard 
fitted in the emergency generator room was designed by W. H. 
Allen, Sons & Co., Ltd. This switchboard is connected with the 
main boards, and is also arranged to supply the special emergency 
circuits. The main distributing boards in the generating room were 
designed and supplied by Whipp and Bourne, Ltd., of Castleton, 
near Manchester. 


Refrigerating Plant 


The insulated cargo spaces in the Nos. 1, 2, and 3 holds and 
tween decks, have a total insulated capacity of about 212,000 





Air conditioning plant for dining saloon and special cabins 
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cubic feet. The ship’s provision chambers, of about 17,500 cubic 
feet, are situated on ‘‘J’’ deck, immediately abaft the cargo spaces. 
In addition to the main provision chambers, a series of cold cupe 
boards in the galleys and lower bars, also milk-making machines, 
are cooled by brine from the main refrigerating plant. The plant - 
is also used in connection with the air conditioning of the main 
public rooms. 

The refrigerating machinery, which was designed and fitted 
in the ship to the owner’s requirements by J. and E. Hall, Ltd., 
of Dartford, is arranged in a room on the tank top, forward of the 
boiler rooms, It comprises four of the firm’s latest type of twin- 
compressor horizontal COQ, machines as illustrated, each driven by 
an Allen variable-speed electric motor of 125 b.h.p., coupled to its 
crankshaft. All the working parts are enclosed, and there is forced 
lubrication to all the principal bearing surfaces. Three machines 
are available for the cargo and provisions duty, two of the machines 
being powerful enough to maintain the required temperatures, the 
third machine being a standby. The fourth machine is used for 
cooling the water delivered to the air-conditioning plant. Cross 
connections are fitted so that one of the other three machines can 
be transferred to air-conditioning duty if required. There are four 
circular CO, condensers, three brine evaporators along with two 
fresh water evaporators. Electrically driven centrifugal pumps are 
fitted for circulating sea water through the CO, condensers and 
brine and fresh water through the evaporators. The brine arrange- 
ments are designed for the simultaneous circulation of brine at 
several different temperatures, as may be required for the various 
classes of cargo. 

The No. 1 hold and ‘tween decks, being mainly intended for 
the carriage of frozen goods, are cooled by brine grids fitted on the 
overhead and sides. The Nos. 2 and 3 holds and ‘tween decks 
have brine grids on the overhead, and, in addition, there are brine 
batteries and fans to provide cooled air circulation for the carriage 
of frozen meat and fruit. The Nos. 2 and 3 ‘tween decks are 
arranged for the carriage of chilled beef, and are made gas-tight 
so that CQ, injection can be used. 


Air-conditioning Plant 


Following the success of the air-conditioning plant designed 
and fitted by the Carrier Engineering Company, Ltd., of 24 Buck- 
ingham-gate, London, S.W.1, in the sister liner Orion, it was decided 
by the Orient Line to equip the Orcades with a much more extensive 
installation. In this ship, not only is conditioned air supplied to 
the first-class dining saloon, the library, and the hairdressing saloon, 
but also for the first-class special cabins. She is, we are informed, 
the first British liner to have air conditioning applied to state rooms. 

There are four main plants which are designed to meet the 
requirements of the dining saloon, the library, the special cabins, 
and the hairdressing saloon respectively. Conditioned air is also 
supplied to a specially designed cigar store, which has been built 
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Turbo-generator machinery 


in order to protect the cigars from deterioration under tropical 
weather conditions. 

The owners required the plant to be designed to maintain com- 
fortable internal condition in all the spaces served by it under the 
most tropical weather conditions met with in the Red Sea on the 
voyages to and from Australia, and on special cruises. The whole 
of the air delivered to the rooms is washed and its temperature and 
humidity is automatically controlled. In the cabins special con- 
sideration was given to the silent operation of the plant and the 
delivery of the conditioned air to the rooms silently and without 
draught. The plants have been designed not only to provide com- 
fortable conditions of temperature and humidity in warm weather, 
but also heat and humidification in cold weather, thereby eliminat- 
ing the somewhat harsh atmosphere which is often unavoidable 
with ordinary hot air heating. 

To the left is the large machine for the dining saloon. In the 
fore-ground will be seen the main air supply fan and the dehumidifier. 
The entering air is drawn down a vent shaft at the far end of the 
machine, and during cooling it is passed through a very fine mist 
produced by atomising sprays, which are supplied with cooled water 
from the refrigerating system. After passing through the cool mist, 
the air reaches a series of metal eliminating blades, the object of 
which is to remove all free moisture. The air is again reheated 
to the desired temperature, and is then distributed to the dining 
saloon through a series of continuous louvres, placed in the ceiling 
of the room, which are designed to give a uniform flow of air with 
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freedom from draught. The library is served by a similar machine, 
which is accommodated in a space on “A” deck. 

To the right of the engraving will be seen the smaller machine, 
for the service of the special cabins, fourteen in number, It em- 
bodies the same principle of operation, with the exception that the 
distribution of the conditioned air to the cabin spaces is effected 
by a patented form of Carrier diffuser outlet, designed to give a 
silent and draughtless flow. This plant also serves the requirements 
of the special cigar store. The air in the first-class hairdressing 
saloon is dealt with by two small units which are arranged in the 
vent shafts. 


Pumping Plant 


The cooling water for the main engine condensers is supplied 
by two “ Allen” steam turbine-driven circulating pumps, each 
of which is mounted on a combined cast iron base plate. Each 
unit consists of a horizontal centrifugal pump, having 30-in. 
branches, and is designed to deliver 16,000 gallons of water per 
minute against a total head of 21-ft. when running at a speed 
of 425 r.p.m. The pump casings are of cast iron, the impellers 
of gun-metal, and the shafts of manganese bronze. The pump 
is driven through speed-reduction gears by a single-stage, high- 
pressure “ Allen’ steam turbine of 130 b.h.p., running at 4,250 
r.p.m., designed for a steam supply of 400 lb. per square inch 
gauge superheated to 725 deg. Fah., and exhausts against a back 
pressure of 8 lb. per square inch gauge. 

A large number of auxiliary motor-driven pumps were supplied 
by W. H. Allen, Sons Co., Ltd., of Bedford, and that firm 
was also responsible for a large number of electric motors and 
controllers for the various auxiliary machinery. The pumps 
connected with the feed system were supplied by J. and G. Weir, 
Ltd., of Cathcart, Glasgow, and we noted that in the case of the 
pumps for harbor duty, reciprocating pumps have been done away 
with in favor of steam turbine-driven and motor-driven pumps. 

In this short description we have only mentioned some of the 
many auxiliaries and parts of the machinery equipment, which, 
in the main, is like that of the Orion. The lay-out and arrangement 
was designed by Mr. J. Peacock, the owner’s superintendent 
engineer, and Mr. F. Walker, the naval architect, who worked 
closely with the technical staff of Vickers-Armstrongs, Ltd., in 
the successful completion of one of the outstanding liners of the 
present year. 


The China Hong List for 1938 is now on sale. The work, 
of about 880 pages, follows the lines of previous issues, being 
divided into four sections—Shanghai business hongs, etc., China 
outports and interior cities, Manchoukuo cities, and Protestant 
and Catholic Missions. The dislocation of mail services for some 
weeks in the early autumn, due to the Sino-Japanese hostilities, 
made difficult the work of getting the required information, but 
the obstacles seem to have been well surmounted, and much valuable 
information finds a place within the volume. 

Turning to the Shanghai section one sees evidence of the 
disastrous effect of the present war upon the business life of the 
city, and among the victims the Japanese business houses seem 
to have suffered equally with other nationalities. The disappear- 
ance—at least for a time—of many smaller Japanese firms, and 
the reduced staffs of the banks and some of the prominent business 
concerns demonstrate very clearly that war is not a profitable game 
for the majority of business men, while the effect upon the trade 
of the Chinese and upon that of firms of other nationality is also 
demonstrated by a survey of the work. 

Notwithstanding these facts, and the difficulties which these 
have presented to those entrusted with the work of compiling. 
the 1938 Hong List will be found invaluable as a reference work 
both in the office and the home. 

Other information given includes a full list of the diplomatic 
and consular officials in China, a list of mercantile marine officers 
on coastal and riverine steamers, and details of the British and US. 
navies on the China Station, together with the Foreign and Chinese 
calendars and festivals, the Jewish calendar, and the Shanghai Race 
Club’s fixtures for the year. 

The Hong List is issued at $10, and copies are now on sale 
at the offices of the publishers, North-China Daily News & Herald, 
Ltd., and at all leading bookstores. 
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(Reprinted from The American 


The Philippine coastline 1s many times that of the United States. With 
most of their interprovincial traffic, their commodity commerce especially, carried 
hy sea, and their comprehensive ocean commerce, the work of the US. oast and 
Geodetic Survey service has been of the most vital importance to their progress. 
Begun in September, 1900, about 87 per cent of the first survey of the waters of the 
Islands has been completed, and a triangulation control system has been execut- 
ed to cover the entire archipelago. Associated with the following notes from 
Captain Maher, at present the bureau's director, the reader is provided a small but 


very accurate map of the islands. 

ry 

areas of one square mile or more. Thirty of these have 
7 areas of over one hundred square miles. The greatest 

length, north to south of the Archipelago is 1,150 statute miles and 

the greatest breadth is 660 miles. The approximate land area of 

the Islands is 114,400 square miles, 94 per cent of which is contained 

within the eleven largest islands of the group. | 

The Philippine Commonwealth is an island nation. Its inter- 
island waterways are its great arteries of commerce. Railroads 
and roadways are only feeders. Its magnificent marine highways 
—lanes of commerce, cost nothing to build and nothing to maintain. 
The only cost is that of mapping and marking them. The wealth 
and progress of the Islands depend on the ease and facility with 
which its natural resources can become parts of the commerce of 
the world, and these depend entirely on the adequacy of the means 
of transportation and communication. 

The commerce which creates the wealth of the Islands is water 
borne. Hemp, tobacco, sugar, minerals, all must be shipped. All 
must pass over some ports of waterways before they become the 
credits which represent the wealth of the Commonwealth. 

The actual and potential wealth of the Islands, lies in the 
developed and undeveloped natural resources, but the greatest 
asset is the system of interisland waterways, the connecting links 
which join the hundreds of islands of the Commonwealth with the 
markets of the world, the marine highways which afford the only 
means for unlimited unrestricted transportation and communica- 
tion. Highways free from fog, ice and many dangers which restrict 
navigation elsewhere. 

The actual contribution of this great asset to the prosperity 
of the Commonwealth is difficult to estimate in pesos. A realiza- 
tion of its great value can only be grasped, inadequately after a 
consideration of the expense incurred elsewhere in constructing 
substitutes. Where such natural highways do not exist, man has 
had to construct more roads than would otherwise be necessary. 

Are these great marine highways safe for navigation? Have 
they always been safe ? 

A table of statistics lists seventy-four vessels of over 1,000 
tons as having been wrecked in Philippine waters from 1904 to 1914. 
To-day we seldom hear of a vessel going aground on an uncharted 
rock. What has been done to make these waters safe? Over two 
hundred and eighty thousand square miles of water area have been 
surveyed ; over 8,000,000 soundings have been taken ; 165 charts 
have been published. Five survey ships were kept in operation, 
under Federal direction for over thirty years, surveying these waters. 
The cost from 1901 to June 30, 1937, has been $9,817,780 of 
Which $5,619,524 has been contributed by the Federal govern- 
ment and $4,198,256 by the Insular and Commonwealth govern- 
ments. The maximum expenditures in any one year were in 1928 
when the Federal government contributed $209,139 and the Insular 
government $144,509. 

Expenditures during 1936 were—Federal, $48,135 ; Common- 
wealth, $74,021 ; 1937—Federal, $52,918 ; Commonwealth, $105,056. 

Territorial limits need to be accurately defined so as to permit 
adequate patrolling to prevent smuggling of aliens, drugs and other 
contraband. Also, international complications may be more easily 
avoided and territorial neutrality maintained when the limits of 
jurisdiction are accurately determined. 

The question which will naturally be asked by any one interested 
in this subject is—Will the surveys of the waters of the Common- 
wealth be completed when the remaining 13 per cent are charted ? 
The answer is no. Deep draft vessels are displacing shallow draft 
interisland craft. Deep draft, ocean going ships are calling direct 
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HE Philippine Archipelago consists of 7,083 islands and 
rocks above water. Of this number 466 are islands with 
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for cargo at places formerly visited, if at all, by small craft. This 
practice will increase rather than diminish. 

During the first ten years of the operation of this Bureau, to 
meet the demands of shipping, surveys had to be made at such a 
rate, that with the methods then in use, they do not fully meet 
the standards demanded by modern shipping. The most important 
waters were surveyed first. These waters have not lost their com- 
mercial importance. It is evident that revision of charts will be 
necessary for many years. 

A revision of the Coast Pilot is now in progress, under the 
direction of an officer detailed from Washington. One-third of 
the work has been completed. The results will be published in two 
volumes, superceding the issue of 1930. The Coast Pilot is a pub- 
lication giving sailing directions, data regarding tides and currents, 
details regarding the security of anchorages, harbor regulations, 
availability of supplies and other information required by the naviga- 
tor, but of such character that it cannot be given on the charts. 

In other words, these volumes supplement the charts. The 
work is being done on a co-operative basis, the Commonwealth 
furnishing a seagoing launch and crew for transportation. 

Plans have been under consideration for the training of young 
men to take over the work performed by and under the direction 
of Federal officials. The training of field men offers a more serious 
problem than the direction of office activities. Provision was made 
for the appointment of three cadets, but facilities for training them 
are lacking. With only one small ship in operation, the steamer 
Fathomer, federal survey officers would have to be removed to 
provide quarters for the students and it is doubtful, at the present 
time, if a further curtailment of surveys is warranted, even for such 
a worthy purpose. The officials of the Commonwealth are con- 
sidering means to remedy this difficulty. 

The plant of the Manila Office of the Coast and Geodetic Survey 
is a fully equipped unit for converting the work of its field parties 
into the finished charts, and maps used by the navigator, aviator. 
engineer and the public in general. Itis a duplicate of the Washing 
ton office of the Bureau, but on a smaller scale, being furnished 
with the necessary instruments, cameras and presses. It prints 
and publishes 165 charts for the mariner, three maps for the aviator 
and 19 topographic and outline maps. 

During the past year it compiled and printed 37,000 maps 
for other Bureaus of the Commonwealth, some of these maps having 
as many as twenty-one colors. During the same period the photo- 
graphic section handled ninety-four jobs for other bureaus. The 
number of charts printed in 1936 was 27,286, an increase of 11,300 
over the number printed in 1922. The number of maps issued in 
1936 was 3,047, only 696 having been issued in 1922. These figures 
are not only indices of the increase in shipping but of the com- 
mercial development of the country, as the maps go to those interest- 
ed in inland or interior projects, mining, agriculture or engineering. 

It will be seen that activities which have been dormant for 
many years are coming to life. That demands by other entities 
are rapidly making the plant the map printing bureau of the Com- 
monwealth, thereby fully utilizing a skilled personnel and avoiding 
the duplication of equipment. 

The formation of the islands is such that the triangulation which 
forms the backbone of the marine surveys, can be readily used as 
the basic control for such systems of land surveys as agriculture and 
mineral development will make necessary. This wiil result in a 
savings of at least one half million pesos on the cost of such control. 

The tidal and current observations of the organization are not 
only of value to mariners but to the Bureau of Science in maki 
investigations of the migration of fish and in other studies, for which 
purpose the great number of salinity and water temperature observ: 
tions taken by field parties are of great use. The records on file in the 
archives of the Bureau are in constant use by mariners and engineers 
and in legal actions. Much of the mineral wealth now being de- 
veloped is coming from areas known in Spanish times. In fact old 
records on file in the Manila Office of the Coast and Geodetic Survey 
have been in such demand, that for their preservation against wear, 
it nas been necessary to reproduce them in the form of an atlas. 

The bureau is an important source of information to marine, 
commercial and scientific interests and provides worth while returns 
on the small expenditures required for its maintenance. 
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SOYA BEAN PRODUCT.—The South Manchuria Railway Company 
has decided to organize a subsidiary, capitalized at Y.10,000,000, to manu- 
facture rayon pulp from soya bean husks. It is estimated that 250,000 tons 
of rayon pulp will be produced annually from about 1,500,000 tons of husks. 
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VISCOSE FROM SOYA HULLS.—With pulp prices steadily on the 
upgrade, the South Manchuria Railway Co. and the Mitsui interests announce 
plans for the creation of a Y.12,000,000 firm for the manufacture of viscose 
from the hulls of soya beans. The Toyo Rayon Co., and the Tokvo Rayon 
Co., will also invest in the venture. 
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KUALA LUMPUR BUILDS.—Buildings aggregating over two million 
dollars are going up in Kuala Lumpur. The latest contract is for the new 
Overseas Chinese Bank, which will be one of the tallest buildings fronting 
the Old Market Square. Other big jobs are the $700,000 police depot, 
the $360,000 extensions of the Sultan’s Astana in Klang, the $250,000 central 
market and new office buildings for Harrisons, Barker & Co., Ltd. 
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SMOKE ABATEMENT.—A massive steel chimney, the largest of its 
kind in Shanghai, is to be constructed to diffuse into the air the sulphurous 
fumes emerging from the power plant. The cost is estimated at $450,000, and 
if the stack succeeds, two others will be erected. Last summer and autumn, 
Power Company experts carried out experiments with water washers, but it 
was evident that no benefit would be obtained fromthem. In addition, the 
fitting of washers would be so costly that it would probably entail an increase 
in the municipal rates. The giant steel chimney was finally decided upon. 
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JAPAN SODA EXPANSIONS.—The Japan Soda Company is reported 
to be planning expansion and merges which will make it a Y.200,000,000 firm 
within the year. Japan Soda has widened its activities to include production 
of many kinds of chemicals, in addition to soda. It also has undertaken 
the manufacture of iron, copper, nickel and other metal products, and is 
producing coal. Among the firms’ industrial activities are steel manufactur- 
ing, machine and tool manufacturing, rayon pulp and staple fibre making. 
The company also has money in projected enterprises tor aluminium manu- 
facturing, petroleum production, gunpowder making and electric power 
generation. Japan Soda will establish the Nisso Rayon Pulp Company and 
has also decided to take over the Kureha Spinning Company. 
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POOTUNG WATERWORKS.—The $700,000 Pootung Waterworks 
has begun functioning. The plant has.a net output of 3,000,000 gallons a 
day. Construction was begun in September, 1935, by the Greater Shanghai 
City Trust. 





NEW BANK DOOR.—Over thirty tons, comprising the highly- 
complicated door of the vault of the new Bank of China, has been moved 
into the Shanghai Bund’s latest skyscraper. Weighing over 60,000 lb., the 
vault door, made in the United States, is 9-ft. 1l-in. long, 8-ft. 4-in. wide, and 
5-ft. 8-in. in height. It is calculated to baffle the most scientific-minded 
robbers. 


FIVE YEAR PLAN.—The Tokyo Ministry of War has submitted 
to the Planning Board of the Cabinet the draft of an industrial five-year plan, 
which will cost Y.9,000,000,000. The Ministry desires that the plan will be 
inaugurated in 1938, with the aim of tripling by 1943 the industrial capacity 
of the Japanese Empire, which, it is estimated, totalled Y.12,000,000,000 
last year. 
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SHANGHAI METAL INDUSTRIES.—The formation of a new firm, 
to be known as the Metal Industries of China, Ltd., is contemplated in 
Shanghai, with an authorized capital of $10,000,000. The objects are in 
particular to import ships as a means of acquiring their component metals, 
machinery and other materials, a business which has been carried on by the 
China Ship-Breakers, Ltd., since 1933. In addition to the profitable rolling 
of steel bars, the meeting of a ready demand for all forms of iron and steel 
and a similar demand for non-ferrous metals of all kinds, there are numerous 
uses to which the product of old ships is put locally and, it is claimed, even 
in times of normal steel supply, the ship-broken product can be produced 
more cheaply than that imported. The first directors of the concern are 
Messrs. G. E. Marden, F. R. Davey, Ellis Hayim, Song Vung-kwe and O. T. 
Steen ; the bankers are the Hongkong and Shanghai Banking Corporation 
and the National City Bank of , 3 York. Messrs. Wheelock & Co. are 
secretaries and general managers. 








RADIO 


RADIOPHONE.—The Crina—U.8.A. radiophone service was formally 
opened on May 19. The service is now ava'lable for public use twice a day. 
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builds engines for every gas and liquid fuel 
—each the most economical in its class— 
each the product of thirty years of engi- 
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neering experience in design and manufacture and each built to perform a specific 
duty for a particular industry. Today, the Waukesha Motor Company manufac- 
tures forty-two different models of engines burning artificial or natural gas, high or 
low octane gasolines, paraffine, alcohol, butane, propane and the generally available 
modern high-speed diesel-oil fuels, to serve the power needs of thirty-four different 
industries. The ratings range from 12 to 325 H.P. 

Fuel oil power finds its widest application in the economical and dependable per- 
formance of the Waukesha-Hesselman Spark Ignition Engine. The outstanding 
difference between this engine and a compression ignition Diesel engine is the fact 
that it is a low compression solid injection fuel oil engine using battery or magneto 
ignition. Easy to start, even under adverse weather conditions. The Hesselman 
cycle is readily understood by anyone familiar with petrol engine operation. 


For complete information and engineering data 
please address the Waukesha representative for 


China: 

Oo. E. LINQUIST 

ya 2 BROADWAY MANSIONS—SHANGHAI, CHINA 
or write to home office: 
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